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P R E F A C E
A p e r u s a l  o f  f i s h e r i e s  d e v e l o p m e n t  p r o g r a m m e s  o f  d i f f e r e n t  c o u n t r i e s  
of  t h e  w o r ld  r e v e a l s  t h a t  t h e  d e v e l o p m e n t  o f  p r a w n  c u l t u r e  is a f i e ld  to  
w h ic h  m o s t  o f  t h e  c o u n t r i e s  h a v e  a t t a c h e d  g r e a t  i m p o r t a n c e .  A m o n g  t h e  
tw o  g e n e r a l  k inds  o f  p r a w n  c u l t u r e  b e ing  p r a c t i c e d  in d i f f e r e n t  p a r t s  of 
t h e  w o r l d ,  e x t e n s i v e  or  t r a d i t i o n a l  c u l t u r e  i n v o l v e s  o p e r a t i o n s  in m o r e  or 
less  n a t u r a l  a m i n i t i e s  a v a i l a b l e  a n d  is d ev o id  o f  p r o p e r  m a n a g e m e n t  
p r o c e d u r e s .  T h e  m o r e  s y s t e m a t i c  m e t h o d  o f  c u l t i v a t i o n  In v o lv es  p r e p a r a t i o n  
of ponds ,  s e l e c t i v e  s t o c k i n g  of  p r a w n s  an d  i m p l e m e n t a t i o n  o f  m a n a g e m e n t  
p r o c e d u r e s  (B en s a m ,  1982).  In t h e  f o r m e r  m e t h o d ,  t h e  p r o d u c t i o n  is r a t h e r  
low,  b u t  in t h e  l a t t e r ,  i t  is q u i t e  high.
In India  and s o u t h - e a s t  A s i an  r e g io n s ,  a  g r e a t  d e a l  o f  i n t e r e s t  
is s h o w n  in e x p a n d i n g  an d  i m p r o v i n g  t h e  t r a d i t i o n a l  e x t e n s i v e  m e t h o d s  of 
p r a w n  c u l t u r e .  H e r e ,  g e n e r a l l y  b io lo g ic a l  an d  t e c h n i c a l  p r o b l e m s  h av e  
r e c e i v e d  m u c h  a t t e n t i o n .  B io lo g i s t s  h a v e  f o c u s e d  on m e a s u r e s  t o  o v e r c o m e  
t h e  c o n s t r a i n t s  t o  p r o d u c t i o n  a n d  m o d i f y  e x i s t i n g  t r a d i t i o n a l  s y s t e m s .  While 
t h e  d e v e l o p m e n t  o f  h a t c h e r y  s y s t e t n  fo r  p r a w n  s e e d  p r o d u c t i o n ,  f o r m u l a t i o n  
of d i f f e r e n t  an d  e f f i c i e n t  c o m p o u n d e d  d i e t s ,  m o n i t o r i n g  o f  s t o c k e d  p ra w n s  
in t h e  f i e ld ,  c o n t r o l  of  d i s e a s e s  in t h e  h a t c h e r i e s  an d  g r o w o u t  sys teini .  
an d  p e r f e c t i o n  o f  po nd  m a n a g e m e n t  p r i n c i p l e s  a r e  s o m e  o f  t h e  f i e ld s  in 
w h ic h  a c t i v e  r e s e a r c h e s  a r e  p u r s u e d ,  t h e r e  a r e  s e v e r a l  a r e a s  w h i c h  n ee d  
i n t e n s i v e  s t u d i e s  an d  e x p e r i m e n t a t i o n .  P r o g r e s s  c a n  be  m a d e  if biologis t; ;
c a n  d e t e r m i n e  t h e  p r o d u c t i o n  r e s p o n s e  o f  d i f f e r e n t  t e c h n o l o g i e s  and t h e  
e f f e c t s  o f  t h e s e  t e c h n o l o g i e s  on p r o d u c e r ' s  p r o f i t  c a n  b e  e v a l u a t e d  by e c o n o ­
m i s t s  (M u t h u  1982).  In th i s  a s p e c t ,  a q u a c u l t u r e  e c o n o m i c s  c o m e s  
in to  p l ay .
R e s e a r c h  on t h e  p r o d u c t i o n  e c o n o m i c s  p lays  an  i m p o r t a n t  ro le  
in t h e  d e v e l o p m e n t  of  a q u a c u l t u r e .  It p r o v i d e s  a bas is  n o t  on ly  fo r  d ec is ion  
m a k i n g  a m o n g  f a r m e r s  b u t  a l s o  fo r  t h e  f o r m u l a t i o n  of  g o v e r n m e n t  a q u a c u l t u n ?  
p o l i c i e s .
A w e l l c o n d u c t e d  e c o n o m i c  a n a ly s i s  will  p ro v i d e  s u b s t a n t i v e  d i r e c t i o n  
for d e v e l o p m e n t .  F a r m  o p e r a t o r s  an d  po l i cy  m a k e r s  c a n  a v a i l  t h e m s e l v e s  
o f  d i f f e r e n t  o p t i o n s  in a q u a c u l t u r e  a s  a r e s u l t  o f  c o m p a r a t i v e  s tu d ie s .  
R e s e a r c h  in p r o d u c t i o n  e c o n o m i c s  such  a s  t h e  s tu d y  of  i n p u t - o u t p u t  r e l a t i o n s  
ca n  c o n t r i b u t e  t o  i m p r o v e d  f a r m  m a n a g e m e n t  a n d  to  t h e  f o r m u l a t i o n  of 
p u b l i c  p o l i cy  r e g a r d i n g  t h e  a l l o c a t i o n  of  s c a r c e  r e s o u r c e s .
T h e  c u r r e n t  e m p h a s i s  in As ian  c o u n t r i e s  on  m a n a g e m e n t  an d  d e v e l o p ­
m e n t  in f i s h e r i e s  s e c t o r ,  b e  i t  a r t i s a n a l  f i s h e r i e s ,  f i sh  f a r m i n g  o r  c o m r n e r c i a !  
f i s h e r y  i s  i n c r e a s i n g  t h e  n e e d  f o r  sound  p l a n n i n g  and  i n v e s t m e n t  de c i s io n  
m a k i n g  a n d  i m p r o v e d  r e s e a r c h  an d  e x t e n s i o n .  An u n d e r s t a n d i n g  of  the  
i m p l i c a t i o n s  o f  t h e  e x i s t i n g  s o c i a l ,  c u l t u r a l  a n d  e c o n o m i c  i n t e r a c t i o n s  and  
t h e  e x t e n t  o f  r e s o u r c e  a l l o c a t i o n  in a s o c i e t y  i s an i m p o r t a n t  e l e i n c n t  
in t h e  i n t r o d u c t i o n  an d  d e v e l o p m e n t  of  a q u a c u l t u r e  t e c h n o l o g y .  Also,  it 
is h igh ly  e s s e n t i a l  t o  s t u d y  t h e  i n p u t - o u t p u t  r e l a t i o n s h i p  b o th  in t r a d i t i o n a l
and  n e w  a q u a c u l t u r e  p r o d u c t i o n  t e c h n i q u e s  an d  t h e  p r o f i t a b i l i t y  of  t h e s e  
t e c h n i q u e s .  A s  in a n y  o t h e r  i n d u s t r y ,  t l ie  a q u a c u l t u r i s t  is a l s o  a n  e n t o r -  
p r e n e u r ,  a n d  h i s  b u s i n e s s  a c t i v i t y  is m o s t l y  g u i d e d  by t h e  n e t  e c o n o m i c  
y i e l d ,  w h i c h  is t h e  d i f f e r e n c e  b e t w e e n  c o s t  of  i n p u t s  a n d  v a l u e  o f  o u t p u t .  
H e n c e ,  t h e  s t u d y  o f  i n p u t - o u t p u t  r e l a t i o n s h i p  in  a q u a c u l t u r e  i n d u s t r y  is 
o f  c o n s i d e r a b l e  i m p o r t a n c e  fo r  i t s  p l a n n in g  a n d  d e v e l o p m e n t .
H o w e v e r ,  in m a n y  d e v e l o p i n g  c o u n t r i e s ,  s u c h  i n t e r e s t  a n d  c a p a c i t y  
t o  c a r r y o u t  e x t e n s i v e  e c o n o m i c  s t u d i e s  is p r e s e n t l y  l a c k i n g ,  t h u s  m a k i n g  
i t  d i f f i c u l t  f o r  sou n d  d e v e l o p m e n t  p o l i c i e s  t o  b e  f o r m u l a t e d .  A t  t h e  p r e s e n t  
t i i n e ,  t h e  s h o r t a g e  o f  r e l i a b l e  d a t a  on a q u a c u l t u r e  e c o n o m i c s  an d  l ack  
of u n d e r s t a n d in g  of  t h e  i m p o r t a n c e  of  suct i  d a t a  i m p e d e  e c o n o m i c  a n a ly s e s .
T h o u g h  m u c h  e f f o r t s  h a v e  b e e n  m a d e  in t h e  d i s s e m i n a t i o n  of 
i n f o r m a t i o n  o f  p r a w n  f a r m i n g ,  t i l l  no w  no s e r i o u s  a t t e m p t  h a s  b e e n  rnade 
to  a n a l y s e  t h e  e x t e n t  o f  a d o p t i o n  of  t t ie se  p r a c t i c e s  a n d  t h e  p r o f i t a b i l i t y  
of c u l t u r e  o p e r a t i o n s  in f i e l d  s i t u a t i o n s .  Tt ie p r e s e n t  s t u d y ,  w h i c h  a i m s  
a t  a n a l y s i n g  t h e  e c o n o m i c s  o f  s e m i - i n t e n s i v e  p r a w n  f a r m i n g  b e i n g  p r a c t i c e d  
in K e r a l a  c o u l d  p r o v i d e  a  f e e d  b a c k  i n f o r m a t i o n  on  t h e  p r o f i t a b i l i t y  of 
f i e l d  s i t u a t i o n s  o f  t h e  c u l t u r e  p r a c t i c e  an d  a l s o  on  t h e  a l l o c a t i o n  e f f i c i e n c y  
of i n p u t s  u s e d  in p r a w n  f a r m i n g .  Thi s  wi l l  h e l p  t o  p r o v i d e  b a s i c  i n f o r m a t i o n  
on t h e  e c o n o m i c  f e a s i b i l i t y  o f  t h e  e x i s t i n g  t e c h n o l o g y  an d  c o r r e c t  th<.' 
u n b a l a n c e s  in t h e  r e s o u r c e  u t i l i s a t i o n .
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I N T R O D U C T  I O N
S ta b i l i s a t i o n  o f  t h e  y i e ld  of  m a r i n e  s h r i m p s  f r o m  t h e  ^0 f a t h o m  
z o n e  o f  t h e  s h e l f  w a t e r s  d e s p i t e  t h e  i n c r e a s e  in e f f o r t s  o f  c a p t u r e  has  
m a d e  i t  i m p e r a t i v e  t o  s e e k  a l t e r n a t i v e  s o u r c e s  t o  a u g m e n t  s h r i m p  p r o d u c t io n .  
While t h e  e x p l o r a t o r y  f i s h in g  by d e e p s e a  t r a w l e r s  i n d i c a t e d  c e r t a i n  r e s o u r c e s  
o f  f i n f i s h  in  t h e  s e a  b e y o n d  kO f a t h o m s ,  t h e  m a r i n e  p e n a e i d  s h r i m p s  w h ich  
f o r m  t h e  b a c k b o n e  o f  o f f s h o r e  t r a w l i n g  i n d u s t r y  h a v e  n o t  b e e n  l o c a t e d  
a t  s u f f i c i e n t  d e n s i t y  t o  w a r r a n t  p r o f i t a b l e  e x p l o i t a t i o n  ( R a j e  a n d  R a n d e ,  
1978).  So e f f o r t s  h a v e  b e e n  m a d e  in t h e  e x p e r i m e n t a t i o n  w i t h  c u l t u r e  
f i s h e r y  on t h e  s h o r e  i t s e l f .  E x p e r i e n c e  o f  s e v e r a l  s o u t h - e a s t  an d  f a r  e a s t  
c o u n t r i e s  h a v e  s how n  t h a t  b r a c k i s h w a t e r  a r e a s  a r e  i m m e n s e l y  s u i t a b l e  for  
s h r i m p  f a r m i n g  (Milne,  1972; B a r d a c h  ^  a L ,  1972; Sh igue no,  1975).
In India,  t h e  t r a d i t i o n a l  w ay  o f  c u l t u r i n g  p r a w n s  is by  holding 
th e  j u v e n i l e s  in s m a l l  a r e a s  of  w a t e r  w h e r e  t ida l  i n f l u e n c e  is m a i n t a i n e d ,  
and a l low  t h e m  t o  g r o w  f o r  a f e w  m o n t h s  t i l l  t h e y  a t t a i n  m a x i m u m  poss ib le  
s ize .  T h i s  t y p e  o f  p r a w n  c u l t u r e  in low ly ing a r e a s  or  p a d d y f i e l d s  is c a r r i e d  
ou t  in c e r t a i n  r e g io n s  o f  b a c k w a t e r s  o f  K e r a l a .  (K u r ian  a n d  S eb as t i a n ,  
1982).  P a n i k k a r  (1937) ,  M en on  (195^) ,  G o p in a t l i  (1956),  P a n i k k a r  a n d  Meiion 
(1956),  K e s t e v a n  an d  3ob (1956),  G e o r g e  (197'4), M uthu aL (1982) diul 
G e o r g e  (1983)  h a v e  g iv e n  a g e n e r a l  a c c o u n t  of  th is  kind o f  c u l t u r i n g  o[ 
p r a w n s .
Va rio us  s t u d i e s  on t h e  t r a p p i n g  of  j u v e n i l e  p ra w n s  in t l ie  i nco in ing 
t ide  in t h e  f i e ld s  an d  s i m i l a r  i m p o u n d m e n t s  an d  a l l o w in g  t h e m  t o  grow 
b e f o r e  h a r v e s t i n g ,  r e p r e s e n t e d  by t h e  t r a d i t i o n a l  p r a c t i c e s  o f  p r a w n  f i l t r a t i o n  
in K e r a l a  and B h a s h a - B a d h a  f i s h e r i e s  o f  W, B e n g a l  c l e a r l y  i n d i c a t e  poss ib i l i ­
t i e s  of  p r o f i t a b l e  p r a w n  c u l t u r e  i f  s c i e n t i f i c  p r a c t i c e s  in s t o c k i n g  and 
m a n a g e m e n t  m e a s u r e s  a r e  a d o p t e d  (Al ikunhi ,  1978).  But  t h e  t r a d i t i o n a l  
p r a c t i c e  t h o u g h  p r e v a i l i n g  o v e r  t h e  y e a r s ,  h a s  n e i t h e r  u n d e r g o n e  a n y  c h a n g e  
in i t s  e f f i c a c y  d u r in g  i t s  long l i fe  h i s to ry  no r  e x t e n d e d  a p p r e c i a b l y  t o  o t h c r  
r e g io n s  (V e rg h e s e ,  1978),  H o w e v e r ,  w i th  a w e a l t h  of  i n f o r m a t i o n  c o m in g  
f o r t h  on t h e  p o t e n t i a l  an d  p r o s p e c t s  of  p r a w n  c u l t u r e  e m p l o y i n g  mo<icr:i 
t e c h n i q u e s ,  c o n s i d e r a b l e  i n t e r e s t  is be in g  e v i n c e d  to  br ing in m o r e  and 
m o r e  a r e a s  in to  t h e  fo ld  of  a q u a c u l t u r e .  T h e  c u l t i v a b l e  b r a c k i s h w a t e r  
a r e a  in India is e s t i m a t e d  a t  2 .02 mi l l ion  ha  (3 h in g ra n  and Gop a la k r i shna i i ,  
1972),  w i t h  1 A 3  mi l l ion  ha u n d e r  b r a c k i s h w a t e r  s w a m p s  ( G e o r g e  , 197^). 
The e x t e n t  of  e s t u a r i e s  an d  b r a c k i s h w a t e r  in K e r a l a  is e s t i m a t e d  a t  dbou* 
0 .2^3 m il l ion  ha .  Of  t h i s  0.122 m. ha could  be  c i t e d  fo r  p e n a e i d  p r a w n  c u l t u r e ,  
and a t  p r e s e n t ,  p r a w n  c u l t u r e  is be i ng  p r a c t i c e d  only  in a b o u t  5000 h j '  
fo l lowing t h e  t r a d i t i o n a l  p r a c t i c e  o f  f i l t r a t i o n  (R ao ,  1978).  T h e  e x t e n t  
of b r a c k i s h w a t e r  a r e a  w h ich  co u ld  be r e c l a i m e d  a n d  used  fo r  b r a c k i s h w a t e r  
p r a w n  c u l t u r e  is as  fo l lows  (Anon,  1978).
This t r a d i t i o n a l  c u l t u r e ,  t houg h a s i m p l e  i n d e g en o u s  t e c h n i q u e  
invo lv ing  very  l i t t l e  i n p u t ,  is n e v e r t h l e s s  l i m i t e d  in i t s  e f f i c a c y .  T h e  [M'odu- 
c t i o n  is o f t e n  less  q u a n t i t y  as  we l l  as  q u a l i t y ,  obvious ly  due t o  t h e  i n d i s c r i ­
m i n a t e  s t o c k i n g  of b o t h  d e s i r a b l e  and u n d e s i r a b l e  sp ec ie s  b r o u g h t  in by
th e  t ide ,  an d  t o  t h e  s h o r t  p e r io d  of  i m p o u n d m e n t  d u r in g  w h ich  no a p p r e c i a b l e  
g r o w t h  is po ss ib le  ( G e o r g e  e ^  a l . , 1 968).
R eg io n A r e a  a v a i l a b l e  in ha.
K u t t a n a d ^9,000
S h e r t a l l a i ^ ,900
C o c h i n - K a  r a y a n n u r 5,700
P a r u r 10,000
T r i c h u r  D i s t r i c t 10,000
Vaikom 10,000
N o r th  K e r a l a 32,000
T o t a l  a r e a  a v a i l a b l e 1,21,600 ha
T he  C e n t r a ]  M ar in e  F i s h e r i e s  R e s e a r c h  I n s t i t u t e  h a s  e v a l u a t e d  
th e  a b o v e  p r a c t i c e  an d  s u g g e s t e d  an  i m p r o v e d  m e t h o d  o f  p r a w n  c u l t u r e .  
This  is t h e  s e m i - i n t e n s i v e  m e t h o d  of  p r a w n  c u l t u r e  involving t h e  s e l e c t i o n  
of f a s t  g ro w in g  and  high p r i c e d  p r a w n s  for c u l t u r e ,  p r e p a r a t i o n  of  th e  
ponds  by e r a d i c a t i n g  u n w a n t e d  o r g a n i s m s ,  s t o c k i n g  w i t h  only  s e l e c t e d  sp ec ie s  
a t  a p p r o p r i a t e  s t o c k i n g  d e n s i t i e s ,  f e e d in g  t h e m  w i th  s u p p l e m e n t a r y  f e ed  
and c u l t u r i n g  t h e  s t o c k e d  p r a w n s  f o r  m o n t h s  w h e n  th ey  a t t a i n  marketa l ) l« '  
s i z e  (Si las ,  1983). Th is  i m p r o v e d  m e t h o d  o f  p r a w n  c u l t u r e  has  b e e n  d e m o n ­
s t r a t e d  by C M F R I  and  is b e in g  p r o p o g a t e d  a m o n g  t h e  f a r m e r s  t h r o u g h  Hit' 
Kr ishi  Vigyan K e n d r a  of  th i s  I n s t i t u t e .  It has  been  shown t h a t  by following;
this  s y s t e m ,  n o t  only  y ie ld  co u ld  be  e n h a n c e d ,  b u t  also  t h e  q u a l i t y  of  tlic 
p r o d u c t  co u ld  be  i m p r o v e d  t o  o b t a i n  h i gher  un i t  p r i c e  (G e o rg e ,  1983).
E x p e r i m e n t a l  s tu d i e s  on the  grow t l i  of  sh r i m ps  c o n t r i b u t i n g  to 
t h e  p addy  f i e ld  f i s h e r y  has  b e e n  m a d e  by G e o r g e ,  M o h a m m e d  an d  Pil lai  
(1968),  A c o m p a r a t i v e  s t u d y  o f  t h e  s p e c i e s  w ise  y ie ld  and  e c o n o m i c s  of 
t h e  t r a d i t i o n a l l y  o p e r a t e d  s e a s o n a l  and p e r e n n i a l  f ie lds  of  V ypeen  is land 
has  been  c a r r i e d  o u t  by G e o r g e  (197^) and  S a t h i a d a s  (1989).  T h e s e  aut l iors  
h ave  d i r e c t l y  o r  i n d i r e c t l y  p o i n t e d  ou t  t h e  n e e d  fo r  i n t r o d u c i n g  im p ro v ed  
c u l t u r e  t e c h n i q u e s  t o  e n h a n c e  t h e  y ie ld  as  we l l  a s  t h e  f a r m  i n c o m e  f r o n  
th e  paddy  f ie ld .
The p addy  f i e ld  s h r i m p  c u l t u r e  of  K e r a l a  i nvo lves  an  e l e m e n t  
of r isk as  t h e  r e t u r n s  d e p e n d  l a r g e l y  on t h e  c o i n c i d e n c e  of  e n v i r o n m e n t a l  
f a c t o r s  c o n d u c i v e  to  t h e  i n g re s s io n  o f  t h e  j u v en i l e s  an d  p o s t  l a r v a e  of 
sh r i m ps  in to  t h e  f ield .  H o w e v e r ,  t h e  i m p r o v e d  o p e r a t i o n  i n c o r p o r a t i n g  
c u l t u r e  t e c h n i q u e s  such as  n u r s e r y ,  s u p p l e m e n t a r y  f e ed in g ,  r e t r i e v a l  of 
u n d e r s i z e d  juven i l e s ,  w e e d i n g  and  e l i m i n a t i o n  o f  p r e d a t o r s  a n d  u n e c o n o m i c  
spec ie s ,  an d  f e r t i l i z a t i o n  of  t h e  pond  c a n  c e r t a i n l y  r e d u c e  t h e  r i sk  by e n h a n ­
cing t h e  p ro d u c t i o n  of  d e s i r a b l e  s p e c i e s  such a s  ^  ind icus  (G opa lan  e t  
a h ,  1978).
In E r n a k u la m  d i s t r i c t ,  w h e r e  t h e r e  is a g r e a t e r  c o n g l o m e r a t i o n  
o f  p r a w n  f a r m s  m u c h  e f f o r t  has  b e e n  m a d e  by C e n t r a l  and S t a t e  G o v e r n m e n t  
a g e n c i e s  t o  e n c o u r a g e  s c i e n t i f i c  p r a w n  f a r m i n g  as  m e n t i o n e d  e a r l i e r .
Inspi te  of  a l l  t h e s e  e f f o r t s ,  t h e  e x t e n t  o f  a d o p t io n  o f  s c i e n t i f i c  
pr awn f a r m i n g  p r a c t i c e s  is n o t  up to  t h e  s a t i s f a c t o r y  l eve l .  In this 
c o n t e x t ,  i t  is e s s e n t i a l  t o  a n a l y s e  t h e  r e l a t i v e  a d v a n t a g e  of the  
in n o v a t io n  in t e r m s  of  e c o n o m i c  f e a s i b i l i t y  or  p r o f i t a b i l i t y  in 
f ie ld  s i t u a t io n s .  Th e p r e s e n t  i n v e s t i g a t i o n  is a i m e d  a t  as sess ing 
t h e  e c o n o m i c  f e a s i b i l i t y  of  s e m i - i n t e n s i v e  p r a w n  f a r m i n g  u nder  f ield 
s i t u a t io n s  an d  to  s t u d y  t h e  c o s t s  o f  p r o d u c t i o n ,  f a r m  in co m e  
level  o f  e m p l o y m e n t  g e n e r a t e d  and to  a n a l y s e  t h e  f a c t o r - p r o d u c t  
r e l a t i o n s h i p  and p r o f i t a b i l i t y  in p r a w n  f a r m i n g  bus ines s .
A R E A  O F  SURVEY:
The s u rv e y  a r e a  is in E r n a k u la m  d i s t r i c t ,  and  is d i s t r ibutee!  in 
var ious  p l a c e s  such a s  T r i p u n i t h u r a ,  M ara d u ,  E d a v a n a k k a d  an d  Panaiiga(J 
and  is i n d i c a t e d  in t h e  m a p  given.  ( Fig.  I. ).
A l th o u g h  a l a r g e  n u m b e r  o f  f a r m s  a r e  d i s t r i b u t e d  in t h e  Vypc<:'!i 
and P a r u r  a r e a s  a lso ,  t h e  f a r m e r s  t h e r e  did n o t  a d o p t  t h e  s e m i - i n t e n s i v e  
p ra w n  f a r m i n g  in a l a r g e  s c a l e .  In t h e s e  a r e a s ,  t h e  p r a c t i c e  w a s  ju s t  t r a d i ­
t io n a l  f i l t r a t i o n  o f  p r a w n s ,  in wh ich  no t n a n a g e m e n t  p r a c t i c e  w a s  fo l l owed.  
S o m e  of  t h e  f a r m e r s  a d o p t e d  an  i m p r o v e d  m e t h o d  w i th  s e l e c t e d  s to ck in g  
o f  juven i l es .  Th e l ev el  o f  p ro d u c t i o n  in t h i s  r e g io n  w as  o f  t h e  o r d e r  of 
700-1 00 0 k g / h a  which is due  t o  t h e  h igh p r o d u c t i v i t y  o f  t h e  a r e a  due  to 
t h e  n e a r n e s s  t o  t h e  b a r m o u t h  (G e o r g e ,  197^).  But  in t h e  i n t e r i o r  a r e a s  
such as  t h e  a r e a  of  t h e  s tu d y ,  t h e  y ie ld  o b t a i n e d  t h r o u g h  t h e  t radi t i oru i l  
s y s t e m  of  p r a w n  f i l t r a t i o n ,  w a s  m u ch  less,  an d  so m o r e  and m o r e  f a n n e t ' ,  
a d o p t e d  t h e  s e m i - i n t e n s i v e  s y s t e m  of  f a r m in g .  As t l ie p r e s e n t  s tu d y  \v ;s 
c o n d u c t e d  only  in s e m i - i n t e n s i v e  p ra w n  f a r m s ,  th is  a r e a  was  s e l e c t e d .
M E T H O D  OF SURVEY;
The e x p l a n a t i o n  o f  o u t p u t  v a r i a t i o n  t h r o u g h  a p r o d u c t i o n  functi . j i i  
r e q u i r e s  d a t a  c o l l e c t e d  f r o m  a s u f f i c i e n t l y  l a r g e  n u m b e r  of  f a r m s  to  a l l ow
M A T E R I A L S  A N D  M E T H O D S
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th e  r e l i a b l e  e s t i m a t i o n  o f  p a r a m e t e r s  (S m i th ,  1981). A s a m p l e  s i ze  of 
30 w a s  e s t a b l i s h e d  in t h i s  s t u d y .  T h e  f a r m s  w e r e  s e l e c t e d  on a ra n d o m  
bas is  a n d  t h e  d a t a  on i n p u t s ,  o u t p u t ,  p r i c e s ,  c o s t s  and  a l s o  t h e  s o c io ­
e c o n o m i c  c o n d i t i o n  o f  t h e  f a r m e r s  w e r e  c o l l e c t e d  by p e r s o n a l  i n t e r v i e w .  
F o r  t h a t ,  a q u e s t i o n n a i r e  w a s  p r e p a r e d ,  t h e  f o r m a t  o f  w h ich  is g iven  in 
t h e  ap p e n d ix .
M E T H O D O L O G Y :
A g e n e r a l  f o r m  o f  C o b b - D o u g l a s  [product ion f u n c t i o n  was  us<-;(i 
to  s tu d y  t h e  r e l a t i o n  b e t w e e n  t h e  o u t p u t  and a s e t  o f  f a c t o r  i n p u t s .
THE P R O D U C T I O N  F U N C T IO N :
Th e a p p l i c a t i o n  o f  f o r m a l  p r o d u c t i o n  f u n c t i o n  c o n c e p t s  in a q u a c u l t u r e  
is a r e l a t i v e l y  r e c e n t  d e v e l o p m e n t .  P r o d u c t i o n  fu n c t io n ,  w h e n  used for 
e c o n o m i c  a n a l y s e s  and  r e c o m m e n d a t i o n  provide^ v a l u a b l e  i n f o r m a t i o n  n e e d e d  
for  c h o i c e  an d  dec i s io n  m a k i n g  ( H e ad y  an d  Di l lon,  1961).  T h e  m o d e l  u^<y! 
for  p r o d u c t i o n  f u n c t i o n  a n a ly s i s  in th i s  p a p e r  is t h e  g e n e r a l  f o r m  of  Cobfc- 
D ouglas  p r o d u c t i o n  f u n c t i o n  w h ic h  is g iven as
W here  Y is t h e  d e p e n d e n t  v a r i a b l e  (o u t p u t )  and Xj t h r o u g h  x .  
a r e  t h e  e x p l a n a t o r y  v a r i a b l e s  ( input s) ;  ' a '  is a c o n s t a n t  and  'b '  v a l u e s  a r e
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t h e  r e g r e s s i o n  c o e f f i c i e n t s  f o r  t h e  r e s p e c t i v e  i n p u t s ,  t o  x^.  T h e  e x p l a n a ­
to r y  v a r i a b l e s  i n c lu d e d  in t h e  f u n c t i o n  a r e  lan d  a r e a  (x^),  s e e d  ix^), fe ed  
(x^), f e r t i l i z e r  (x^) an d  l a b o u r  (x^).
T he  ph y s i c a l  r e l a t i o n s h i p  b e t w e e n  i n p u t s  an d  o u t p u t  is e s t a b l i s h e d  
t h ro u g h  t h e  e s t i m a t e d  C o b b - D o u g l a s  f u n c t i o n .  T h e n  t h e  m a r g i n a l  analys i s  
is e m p l o y e d  t o  e v a l u a t e  t h e  p r o d u c e r  b e h a v io u r .  P r o f i t  is m a x i m u m  wh en  
th e  val ue  of  m a r g i n a l  p r o d u c t  o f  c e r t a i n  i n p u t  is e q u a l  t o  i t s  p r i c e .
ie.  w h e n  MVP = P .......... (1)X X
MVP = MPP X P .........  (2)X X y
W here  MVP is t h e  m a r g i n a l  va l ue  p r o d u c t  of  x, P is p r i c e  of
X X
inpu t  X , P ^  is p r i c e  o f  o u t p u t  y an d  M P P ^  is t h e  m a r g i n a l  p h y s i c a l  p ro d u c t  
of X .
H e n c e  M P P^  = ^ x  .......... (3)
Py
le. p r o f i t  is m a x i m u m  w h e n  m a r g i n a l  p h y s ica l  p r o d u c t  is e q u a l  t o  p r i ce  
r a t i o  of inpu t  an d  o u t p u t .
M P P ^  = b. ^  ..........x
X
H ' " "  ^  .......... (5)
X Py
The o p t i m u m  le ve l  of  i n p u t  us e  f o r  m a x im is in g  p r o f i t  is c a l c u l a t e d  by s u b s t i ­
tu t in g  v a lu e s  of  b, y, P^  ^ and P ^  in e q u a t i o n  (!i) and  solving for  x.
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C U L T U R E  P R A C T I C E :
The p r a w n  c u l t u r e  p r a c t i c e  c o v e r e d  u n d e r  t h e  p r e s e n t  s tu d y  may  
be  c a l l e d  a  s e m i - i n t e n s i v e  f a r m i n g  in v /hich  s e l e c t i v e  s t o c k i n g  o f  prawns ,  
f e e d in g  t h e m  w i t h  s u p p l e m e n t a r y  f e e d ,  f e r t i l i z a t i o n  o f  t h e  pond,  a n d  e r a d i ­
c a t i o n  o f  t h e  u n w a n t e d  o r g a n i s m s  a r e  done .  C u l t u r e  of  japonicus ,  
_P. m o n o d o n  and  _P. c h i n e n s i s  p r a c t i c e d  in J a p a n ,  T a i w a n ,  an d  K ore a  
c a n  b e  i n c lu d e d  u n d e r  t h i s  c a t e g o r y ,  a l t h o u g h  in K e r a l a , t h e  s c i e n t i f i c  met i iods  
a r e  n o t  so s t r i c t l y  fo l l o w ed  d u e  to  v a r io u s  r e a s o n s .  In fo r e i g n  c o u n t r i e s ,  
y ie lds  o f  20 0 0 -3 0 0 0  k g / h a  a r e  o b t a i n e d .  (Sh iguen o ,  1975). Whi le  in India, 
t h e  y ie l d  t h r o u g h  s uch  s e m i - i n t e n s i v e  o p e r a t i o n s  a r e  of  t h e  o r d e r  o f  1000- 
1500 k g / h a  M u th u  et_ (1982).  In K e r a l a ,  t h e  p r a w n  c u l t u r e  is done 
in t h e  f i e ld s  ly ing a long  t h e  c o a s t a l  v i l la g e  of T r i c h u r ,  E r n a k u l a m ,  /\llepp(.‘y 
and K o t t a y a m  d i s t r i c t s ,  w h ich  a r e  s u b j e c t e d  to  t ida l  i n f l u e n c e  and the  
f a r m in g  s y s t e m  invo lves  a lo n g  w i t h  s e l e c t i v e  s t o c k i n g , . e n t r a p r n e n t  o f  juven i l es  
of p r a w n s  b ro u g h t  in by t h e  t i d a l  w a t e r  also.
This  o p e r a t i o n  is s e a s o n a l  and usua l ly  d o n e  only  d u r in g  t h e  p r e ­
m ons oon  p e r io d ,  ie . ,  N o v e m b e r  t o  Apr i l .  Wi th  t h e  a r r i v a l  of  t h e  S o u th w e s t  
m onsoon ,  ( J u n e - S e p t e m b e r )  w a t e r  in t h e s e  f i e ld s  b e c o m e  s a l t  f r e e  m ak ing  
i t  n o n - c o n d u c i v e  t o  t h e  f a r m i n g  of  m a r i n e  p r a w n s .  In s o m e  low ly ing  f ie lds  
w h e r e  t h e r e  is a v a i l a b i l i t y  of  s a l i n e  w a t e r  a l l  t h r o u g h o u t  t h e  y e a r ,  t h e
R E S U L T S  A N D  D I S C U S S I O N
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f a r m in g  o p e r a t i o n  is do ne  a l l  r o u n d  th e  y e a r .  T h e  fo r m e r  f i e ld s  a r e  ca l l ed  
sea sona l  f i e ld s  a n d  t h e  l a t t e r ,  p e r e n n i a l  f i e l d s .  A c o m p a r a t i v e  s tu d y  of 
p r o d u c t i o n  f r o m  t h e s e  f i e ld s  h a s  b e e n  do ne  by G e o r g e ,  (1980).  In t h e  s e a ­
sonal  f i e ld s ,  a  s p e c i a l  v a r i e t y  of  paddy c a l l e d  ' P o k k a l i '  w h ic h  is t o l e r e n t  
t o  s a l i n i t i e s  u p to  6-8  p p t  is g r o w n  in t h e  m o n s o o n  t i m e  (Silas,  1978).
Soon a f t e r  p addy  h a r v e s t ,  t h e  f i e ld s  a r e  l e a s e d  o u t  t o  p r a w n  f a r m e r s  
for  a p e r io d  o f  5 m o n t h s ,  ie . ,  mid  N o v e m b e r  t o  mid Apri l .  T h e  lessee? 
p r e p a r e s  t h e  f i e l d  fo r  p r a w n  c u l t u r e  by r e p a i r i n g  t h e  bunds ,  f ix ing  s lu ice 
g a t e s  for  r e g u l a t i n g  t h e  f low o f  w a t e r  c o m i n g  w i t h  t h e  t i d e  a n d  s u ch  o t h e r  
work ( M o h a m m e d ,  1972).  T h e  p r a w n  f a r m e r s  o f  K e r a l a  u su a l ly  use  an 
o r d in a ry  b ox  t y p e  s lu ice  g a t e  m a d e  of  wood w h o se  m a in  c o m p o n e n t s  a r e  
a b o t t o m  f r a m e ,  s ide f r a m e s ,  t o p  f r a m e ,  s h u t t e r  p lanks  and  s l id ing  ve lone 
s c r e e n s .  T h e  s i z e  and  p o s i t io n  o f  t h e  s lu ice  d e p e n d  g r e a t l y  on t h e  g e n e ra l  
l ay o u t  and e x t e n t  o f  t h e  f i e ld ,  widti i  o f  t h e  p e r i p h e r a l  bund an d  a lso  on 
th e  v e l o c i t y  an d  d i r e c t i o n  of  w a t e r  f low.
T h e  f i x a t i o n  of  t h e  s l u i c e  g a t e  is d o n e  a s  fo l low s .  T h e  b o t t o m  
f r a m e  or  p l a t f o r m  is f i r s t  k e p t  a f t e r  a s c e r t a i n i n g  t h a t  t h e  s u b s t r a t u m  i,'. 
in e v e n  l ev e l  and h a rd  en o u g h  t o  ho ld  tlie p l a t f o r m .  Th e p l a t f o r m  is ramiii f-I  
well  by m a n u a l  t r a n p l i r g  t o  f i r m l y  se t  i t  r i g h t  on t i ie ground .  Side frdui';:- 
a r e  th en  i n s e r t e d  i n to  t h e  s lo t s  o f  the  p l a t f o r m .  T he  top  f r a m e  is sub j^.--- 
q u e n t l y  i n s e r t e d  in to  t h e  b u t t s  of  t h e  s ide f r a m e s  and t h e  g a t e  is thus 
m a d e  in to  a s ingle  un i t .  T he  g a t e  is t r a m p l e d  h ea v i ly  on t h e  t o p  to s<;t 
the  u n i t  i n t o  t h e  sill l ev e l  o f  t h e  g ro und .  S h u t t e r  p lanks  m e a n t  for r e g u l a t i n g
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t h e  f low o f  w a t e r  a n d  t h e  v e l o n e  s c r e e n  f o r  p r e v e n t i n g  t h e  e n t r y  o f  p r e d a t o r s  
a r e  i n t r o d u c e d  i n t o  t h e  g r o o v e s  only a f t e r  p r o p e r  f i x a t i o n  o f  t h e  g a t e .  
T h ese  w o o d e n  s lu ice  g a t e s  a r e  g e n e r a l l y  m a d e  of  c o u n t r y  wood  a n d  s im i l a r  
box t y p e  s lu ice  g a t e s  c a n  b e  m a d e  of  c o n c r e t e  o r  in c e m e n t  m a s i o n a r y  
a s  a  p e r m a n e n t  s t r u c t u r e  ( G e o r g e ,  1983).
The f ood  a n d  s p a c e  a v a i l a b l e  in t h e  c u l t u r e  s y s t e m  should  be 
e f f i c i e n t l y  u t i l i z e d  t o  h a v e  o p t i m u m  yie ld .  H o w e v e r ,  th i s  m a y  n o t  be  poss ib le  
in t h e  s y s t e m  w h e r e  p r e d a t o r s  a n d  c o m p e t i t o r s  a r e  p r e s e n t .  F o r  s u cc es s fu l  
f a r m in g ,  t h e s e  u n d e s i r a b l e  o r g a n i s m s  shou ld  be  e l i m i n a t e d  f r o m  t h e  c u l t u r e  
s y s t e m  t o  t h e  m a x i m u m  e x t e n t  poss ib le .  T h e  m a i n  p r e d a t o r s  t h a t  a r e  
e n c o u n t e r e d  in t h e  p r a w n  c u l t u r e  f i e lds  o f  t h e  I n d o -  P a c i f i c  re g io n  a r e  
c lu p e id s  (Elops  s p . an d  M eg a lo p s ) , p e r c h e s ,  c a r a n g i d s ,  gob ids  (Glossogobius  
s p ) an d  t h r e a d f i n s  ( P o l n a e m u s  sp.) c a t f i s h e s  a n d  e v e n  s n a k e s .  Dra in ing  
an d  d ry ing  t h e  pond is t h e  m o s t  c h e a p e s t  m e t h o d  o f  g e t t i n g  r id  o f  u n d es i r a b le  
o rg a n i s m s .  T h e  pond is d r a i n e d  and d r i e d  f o r  1-3 w e e k s  t i l l  t h e  bo t to ;n  
c r a c k s ,  an d  w a t e r  is l e t  in t e m p o r a r i l y  fo r  a f e w  d a y s  t o  i n d u c e  t h e  b o t t o m  
dwe l l ing  f i s h e s  t o  c o m e  up a n d  t h e  pond is a g a i n  d r i e d  f o r  k i l l i ng  t h e s e  
f i shes  a l so .  By d ry in g  t h e  pon d,  t o x i c  g a s e s  a n d  fo ul  o d o u r s  p r o d u c e d  by 
t h e  d e g r a d a t i o n  o f  noxi ou s  w e e d s  such as  S a lv in ia  an d  E ic h h o r n l a  and  
f i l a m e n t o u s  a l g a e  a r e  r e m o v e d  (Gopa lan  e t  a h ,  1982).  B u t  d r a in in g  t h e  
ponds c o m p l e t e l y  is n o t  p o ss ib le  in s o m e  t i d a l  f a r m s  w h e r e  o t h e r  m e a n s  
o f  e r a d i c a t i o n  a r e  r e s o r t e d  t o .  H an d p ic k in g  or  r e p e a t e d  n e t t i n g  is an o t l i e r  
c h e a p  m e t h o d  o f  e r a d i c a t i o n  o f  u n w a n t e d  o r g a n i s m s  (T h i ru n a v u k k a ra s u ,  1983).
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The m o s t  c o m m o n l y  f o l l o w e d  m e t h o d  in t h e  e r a d i c a t i o n  of  u n w a n te d  
o r g a n i s m s  in t h e  s t u d y  a r e a  is t h e  a p p l i c a t i o n  o f  f ish t o x i c a n t s  such  as  
M ahua  oi l  c a k e  or  l im e .  Q u i c k  l irne (C aO ) w h e n  ap p l i ed  i n t o  t h e  pond,  
a b s o r b s  w a t e r  a n d  t r a n s f o r m s  i n t o  C a l c i u m  H y d r o x i d e ,  w h ich  i n c r e a s e s  trie 
pH of  t h e  soil  and r e l e a s e s  h e a t  as  i t  is a n  e x o t h e r m i c  r e a c t i o n  so as 
t o  kil l  t h e  o r g a n i s m s  (Y a p  e t  1978; Ja r n i l  A h m e d ,  1982).  M ah u a  oil  
c a k e  is o b t a i n e d  w h e n  oi l  i s e x t r a c t e d  f r o m  M ah u a  (Bass ia  l a t i f o l i a )  seeds .  
The c a k e  is g r o u n d  w e l l  s p r e a d  o v e r  t h e  pond.  i t  c o n t a i n s  ^ - 6 %  saponin  
w h ich  h a s  t o x i n  in i t .  Sapon in  is so lub le  in w a t e r  and a c t s  a s  a  d e t e r g e n t  
on t h e  f i sh e s ,  r e m o v i n g  t h e  m u c o u s  l ay e r  of  t h e  body an d  g i l l  membrane-: ,  
t h e r e b y  a f f e c t i n g  t h e i r  n o r m a l  l o c o m a t i o n  a n d  r e s p i r a t i o n  in w a t e r .  It 
a lso e n t e r s  t h e  b l o o d s t r e a m  t h r o u g h  t h e  g i l ls  an d  b u c c a l  t i s s u e s  and 
h a e m o l y s e s  t h e  r ed  b lood  c e l l s  r e s u l t i n g  in d e a t h .  ( K a r t h a ,  198^).  Ammon!- ,  
r e l e a s e d  a t  a c o n c e n t r a t i o n  o f  13 ppm wil l  a l s o  kil l  t h e  o r g a n i s m s  in wat-;r 
( S u b r a h m a n ia n ,  1983).  A l th o u g h  t h e  e f f e c t i v e n e s s  of  th is  m e t h o d  of  ap p l i ­
c a t i o n  o f  A m m o n i a  has  b e e n  e x p e r i m e n t a l l y  p r o v e d ,  t h e  f a r m e r s  o f  K e ra l a  
a r e  y e t  t o  a d o p t  th i s  m e t h o d  in a  l a rg e  s c a l e  ( A s o k a k u m a r a n ,  1985).
F e r t i l i z a t i o n  is d o n e  in t h e  pond to  i n c r e a s e  t h e  c a r r y i n g  c a p a c i t y  
of  t h e  pond by in c r e a s i n g  i t s  p r o d u c t i v i t y  by su p p ly in g  m a j o r  f e r t i l i z i n g  
e l e m e n t s  l ike  N i t r o g e n ,  P h o s p h o r u s  and P o t t a s s i u m  a n d  m i n o r  e l e m e n t s  
l ike m a n g a n e s e ,  bo ron ,  su lphur ,  , i r on  e t c .  ( J h i n g r a n ,  197^). T h e  f e r t i l i z e r  
m a i n l y  used  is o r g a n ic ,  su ch  a s  co w d u n g  or p o u l t r y  m a n u r e .  A pp l i ca t io t i  
o f  o r g a n i c  f e r t i l i z e r s  su ch  a s  co w d u n g  o r  p o u l t r y  m a n u r e  wi l l  i n c r e a s e  the  
a b u n d a n c e  of  z o o p l a n k t e r s  in t h e  pond,  C o w d u n g  c o n t a i n s  a b o u t  0 .3 %  Nit rogoi i
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0.15% P h o sp h o ru s ,  a s  '^2^3 0 .2% P o t a s s i u m  as  K^O ( G u p t a ,  1981).
The m a n u r e  i f  s p r e a d  o v e r  t h e  b o t t o in  u n i f o r m l y ,  oxyg en  d e p l e t i o n  irid)- 
o c c u r  due  t o  s udden  and w id e  s p r e a d  d e c o m p o s i t i o n .  T h e r e f o r e ,  t h e y  arf 
h e a p e d  a t  d i f f e r e n t  l o c a t i o n s  in t h e  pond a l l o w in g  t h e  n u t r i e n t s  t o  leach  
o u t  g r a d u a l l y  in to  t h e  p o n d . T h i r u n a v u k k a r a s u ,  (1983) has  a d v o c a t e d  the  
use of co w d u n g  a t  a r a t e  o f  10 00-^000 k g /h a  ( A s o k a k u m a r a n ,  1985).
In t h e  t r a d i t i o n a l  p r a c t i c e , ,  s t o c k in g  is done  by l e t t i n g  in tidal  
w a t e r  i n t o  t h e  f ie lds  a t  h igh t i d e .  Th e t r a p p e d  juveni l es  a r e  p r e v e n t e d  
f r om  e s c a p i n g  f r o m  t h e  f i e ld  a t  low t i de  by p l a c i n g  a  b a m b o o  s c r e e n  in 
the  s lu ice .  In ad d i t i o n  t o  th i s ,  p o s t  l a r v a e  of f a s t  g ro w in g  s p e c i e s  o f  p ra wns  
such as  ^  in d icus  and ^  m o n o d o n  a r e  s t o c k e d  in t h e  ponds .  T h e  post  
l a r v a e  a r e  e i t h e r  c o l l e c t e d  f r o m  t h e  n a t u r a l  w a t e r s  o r  a r e  b o u g h t  frotn 
c o m m e r c i a l  h a t c h e r i e s .  T he  n a t u r a l  p o p u la t io n  o f  ju ven i l e s  e n t e r i n g  tlie 
c u l t u r e  s y s t e m  is m ai nl y  c o n s t i t u t e d  by T hel ly  o r  dobson i  (George ,
1978; 1983).
The n a t u r a l  p r o d u c t i o n  in t h e  pond s y s t e m  wi th  t h e  i n t e r a c t i o n  
of so m an y  a b i o t i c  f a c t o r s  is s u b j e c t  to  h igh  f l u c t u a t i o n s .  M os t  of the  
c u l t i v a b l e  p r a w n s  a r e  o m n i v o r o u s  in n a t u r e ,  f e e d i n g  on b o th  a n i m a l  and 
p lan t  m a t e r i a l s  a v a i l a b le  in w a t e r  and soil .  T h e  a v a i l a b i l i t y  o f  an im a l  
p ro t e in  in t h e  pond fa v o u r  b e t t e r  g r o w t h  of  p r a w n s .  In wel l  s t o c k e d  ponds,  
th e  a v a i l a b i l i t y  o f  n a t u r a l  fo o d  o r g a n i s m s  wi ll  be  d e p l e t e d  d u e  to  g ra z in g  
of p ra w n s .  U n d e r  t h e s e  c i r c u m s t a n c e s ,  t h e  supp ly  of  su i t ab l e  s u p p l e m e n t a r y  
food b e c o m e s  n e c e s s a r y .
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Th e s u p p l e m e n t a r y  f e e d  is m a in ly  c l a m  m e a t ,  w h ic h  is bought  
f r o m  lo c a l  p eo p le ,  is m i n c e d  an d  s p r e a d  o v e r  t h e  pond. In s o m e  ponds ,  
in a d d i t i o n  t o  c l a m  m e a t ,  p o u l t r y  w a s t e s  p r e p a r e d  in an  i n d e g e n o u s  m a n n e r  
and  g ro u n d  n u t  oi l  c a k e  w e r e  g iv en  a s  s u p p l e m e n t a r y  f e e d .  F e e d in g  is 
do ne in t h e  ev e n in g  h o u rs  of  t h e  day s ince  t h e  p ra w n s  h a v e  n o c t u r r a l f e e d i n g  
h ab i t s .  A d e q u a t e  p r o t e i n  l e v e l s  in f e e d  (in c a s e  of  p r a w n s ,  30-50%) is 
p roved  t o  g i v e  b e t t e r  g r o w t h  (Colvin ,  1976; Syed  A h m e d  Al i,  1982),
T he  c r o p  is s h o r t  t e r m ,  l a s t i n g  fo r  a b o u t  90 -1 00  d ay s  only .  Conica l  
b a g n e t s ,  o t h e r w i s e  know n  as  s lu i ce  n e t s  a r e  e x t e n s i v e l y  u sed  f o r  h a r v e s t i n g  
of  p r a w n s  in t h e  s t u d y  a r e a .  The s lu ice  n e t  m e a s u r i n g  a b o u t  6-9 rn in 
l eng th  w i th  5-12 m m  m e s h  s i z e  is f a b r i c a t e d  a c c o r d i n g  t o  t h e  d imens ions  
of  t h e  s lu ice  g a t e  ( K a t h i r v e l ,  1978).  Th e o p e r a t i o n  of  t h e  n e t  is mainly  
t ak i n g  a d v a n t a g e  of  t h e  w a t e r  c u r r e n t  f r o m  pond to  t h e  f e e d e r  canal .
S O C I O - E C O N O M I C  ANALYSIS:
B e f o r e  s e l e c t i n g  t h e  f a m i l i e s  t o  b r i ng  u n d e r  t h e  s t u d y  of  i npu t -  
o u t p u t  r e l a t i o n s h i p  in p r a w n  f a r m i n g ,  a c o m p r e h e n s i v e  s o c i o - e c o n o m i c  su rv ey  
was  c o n d u c t e d  c o v e r i n g  t h e  s a m p l e  f a m i l i e s  in t h e  s e l e c t e d  v i l la ges  such 
as  T r i p u n i t h u r a ,  E d a v a n a k k a d ,  M ar ad u  and P a n a n g a d  in E r n a k u l a m  d i s t r i c t  
w h e r e  t h e r e  is m u ch  c o n c e n t r a t i o n  of  p r a w n  f a r m i n g .  T h e  r e s u l t s  o f  t h e  
su rv e y  a r e  s u m m a r i s e d  be low.
S ize  o f  t h e  f am i ly :
T he  a v e r a g e  s i z e  o f  t h e  f a m i l y  of  a l l  t h e  f a r m e r s  w as  w ork ed
20
o u t  a t  6 .5 .  A d u l t  m a l e s  f o r m e d  t h e  l a r g e s t  p e r c e n t a g e  o f  t h e  po pu la t ion ,  
39%.  A d u l t  f e m a l e s  f o r m e d  25%.
L i t e r a c y :
P e r c e n t a g e  o f  l i t e r a c y  w as  100% in t h e  s a m p l e  f a m i l i e s .  Am ong  
ch i ld re n  in t h e  a g e  g r o u p  o f  5 t o  18 y e a r s ,  b o th  m a l e  an d  f e m a l e ,  98% 
w e re  s c h o o l / c o l l e g e  going .
O c c u p a t i o n a l  p a t t e r n :
In th i s  a r e a ,  p r a w n  f a r m i n g  is t h e  m a i n  o c c u p a t i o n  f o r  m o s t  of 
t h e  f a r m e r s  invo lved  in i t .  Most  o f  t h e m  h a v e  b e e n  t r a d i t i o n a l l y  indulged 
in p addy  c u m  p r a w n  c u l t u r e .  In t h e  s a m p l e ,  70% o f  t h e  f a r m e r s  t ook  
p r a w n  c u l t u r e  as  t h e  m a i n  o c c u p a t i o n .
F a m i ly  in co m e ;
T he  a v e r a g e  a n n u a l  i n c o m e  f r o m  s o u r c e s  o t h e r  t h a n  p r a w n  f a r m in g  
was  w o r k e d  o u t  a t  Rs .  6 2 ^ 0 / - .  A b o u t  6096 o f  t h e  d w e l l i n g  houses  w e re  
c o n c r e t e  o r  t i l e d  ro o f .
E x p e r i e n c e :
E x p e r i e n c e  in p r a w n  f a r m i n g  p l a y s  a m a j o r  ro l e  in t a c k l i n g  t h e  
v a r io u s  p ro b lem s  e n c o u n t e r e d  in i t  a n d  a s  f a r  as  t h e  e x p e r i e n c e  of  t h e  
f a r m e r s  u n d e r  t h e  su r v e y  Is c o n c e r n e d ,  50% of  t h e m  w e r e  ha v ing  morii  
t h a n  10 y e a r s  of  e x p e r i e n c e  a n d  37% less  t h a n  5 yea rs .
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Socia l  p r o b le m s :
P r a w n  f a r m i n g  t h o u g h  n o t  a  n ew  in d u s t r y ,  i t  is b e in g  t r a n s f o r m e d  
by t h e  a p p l i c a t i o n  n ew  t e c h n o l o g y ,  m a n y  t e c h n i c a l ,  i n s t i t u t i o n a l  and socia l  
p ro b l e m s  wi l l  a r i s e  on t h e  a d o p t i o n  of  th i s  p r a c t i c e .  S o m e  of  t h e  social  
p ro b lem s ,  a c c o r d i n g  t o  t h e  f a r m e r s  in t h e  p r e s e n t  su rv e y  w e r e  t h e  fo l lowing.
T he  p r i v a t e  m o n e y  l e n d e r s  p lay  a  m a j o r  ro le  in f i n an c in g  t h e  
p ra w n  f a r m e r s .  T h e y  a d v a n c e  loans  to  t h e  f a r m e r s  for  c u l t u r e  o p e r a t io n s  
on c o n d i t i o n  t h a t  t h e  p r o d u c t  should be  so ld  t o  t h e m  only .  Thi s  cond i t ion  
r e d u c e s  t h e  b a r g a in in g  c a p a c i t y  of  t h e  f a r m e r s  and usua l ly  t h e y  do not  
g e t  p re v a i l i n g  i n a r k e t  p r i c e  for  t h e i r  p r o d u c t .  In spi te  of  t h e  f a c i l i t i e s  
av a i l a b l e  fo r  i n s t i t u t i o n a l  f i n a n c in g  a t  s o m e  of  t h e s e  v i l la ges  m o s t  of  t h e  
f a r m e r s  a r e  n o t  in a  p o s i t io n  to  u t i l i s e  i t  m a i n l y  b e c a u s e  t h e y  a r e  a l r e a d y  
in t h e  c l u t c h e s  o f  t h e  m o n e y  l en d e r s .  This  p r o b l e m  c a n  b e  solved  only 
by f o r m i n g  t h e  c o - o p e r a t i v e  s o c i e t i e s  of  p r a w n  f a r m e r s  w i t h  a d e q u a t e  f i n a n ­
c ia l  s u p p o r t  f r o m  t h e  g o v e r n m e n t  or  an y  pu b l i c  a g e n c y .  ( P a n i k k a r ,  1990).
A n o t h e r  m a jo r  p r o b l e m  f r e q u e n t l y  e n c o u n t e r e d  by t h e  f a r m e r s  
is p oach in g .  E s p ec ia l ly  in t h e  f ina l  m o n t h s  of  t h e  c u l t u r e  per iod ,  t h a t  
is, M a r c h  an d  Apri l ,  p o ac h in g  h a s  b ee n  c a u s in g  a  g r e a t  loss  f o r  t h e  f a r m e r s .  
I m p l e m e n t a t i o n  of  s t r i c t  l aw s  by t h e  g o v e r n m e n t  m a y  be  a b l e  t o  r e d u c e  
the  i n t e n s i t y  of th i s  p r o b l e m ,  a l t h o u g h  i t  is im poss ib le  t o  p u t  an  end to 
it.
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E C O N O M I CS  OF P R A W N  F A R M IN G
C o s t s  o f  p r o d u c t io n :
T h e  l eve l  o f  p r o d u c t i o n  f r o m  a  pond d e p e n d s  on  t h e  e f f i c i e n c y  
of v a r io u s  inpu ts  u sed  in t h e  f a r m  such  a s  f e e d ,  s ee d ,  f e r t i l i z e r ,  t o x i c a n t s ,  
labour  e t c .  To s tu d y  t h e  i n p u t - o u t p u t  r e l a t i o n s h i p  t h e s e  i n p u t s  w e r e  c o n s i ­
d e r ed ,  an d  t h e i r  c o s t s  w o r k e d  o u t .  T he  r e s u l t s  a r e  s u m m a r i s e d  below:
C o s t  of  seed :
Th e see d  used  w a s  m a in ly  ind icus .  Of  t h e  30 f a r m e r s  su rv ey ed  
s o m e  of  t h e m  b o u g h t  s e e d  f r o m  c o m m e r c i a l  h a t c h e r i e s  an d  s o m e  f r o m  p r i v a t e  
c o l l e c t o r s  o f  s ee d f r o m  t h e  wi ld.  Th e q u a n t i t y  of see d  u sed  pe r  h e c t a r e  
v a r ie d  f r o m  ^167 to  83333 d e p e n d in g  upo n t h e  s i ze  of  t h e  juv en i l e .  AJl 
t o g e t h e r ,  t h e  a v e r a g e  n u m b e r  of  s ee d s  in 30 f a r m s  was  c a l c u l a t e d  as 20^fl3/i'ia 
The p r i c e  o f  s ee d  v a r i e d  f r o m  Rs.  30 t o  ^ 0 / 1 0 0 0  and t h e  a v e r a g e  co s t  
of s e e d  • w o rk e d  o u t  a t  Rs .  32.  0 2 /1 0 0 0 .  Thus,  t h e  a m o u n t  spen t  on 
see d on a n  a v e r a g e  in a l l  t h e  30 f a r m s  w a s  a b o u t  Rs.  6 5 ^ / h a .
C o s t  of  f e e d :
Mos t  of  t h e  f a r m e r s  used m in c e d  c l a m  m e a t  as  f e e d  an d  in ad d i t io n ,  
s o m e  used  g rou nd  n u t  oil  c a k e  and  p o u l t r y  v i s c e r a .  Th e q u a n t i t y  of  fe ed  
used p e r  h e c t a r e  v a r i e d  f r o m  167 kg to  1250 !<g. Th e a v e r a g e  q u a n t i t y  
Oi f e e d  used  was  k g / h a .  The c o s t  o f  f e e d  f l u c t u a t e d  w id e ly  f r o m  Rs.
3 . 3 / K g  to  R s .8 .0 /K g  f r o m  p l a c e  to  p l a c e  an d  t h e  a v e r a g e  u n i t  c o s t  of  fe ed
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w o rk e d  o u t  a t  Rs .  6 3 /kg .  Thus  t h e  a m o u n t  i n c u r r e d  on f e e d  on 
an a v e r a g e  in 30 f a r m s  w a s  Rs .  2162 p e r  ha.
C o s t  o f  f e r t i l i z e r :
T h e  f e r t i l i z e r  g e n e r a l l y  used  w a s  c o w d u n g .  S o m e  o f  t h e  f a r m e r s  
used h ay  an d  p o u l t r y  w a s t e s  a l so  as  f e r t i l i z e r .  F o r  t h e  l a s t  c r o p  t h e  q u a n t i t y  
of f e r t i l i z e r  used v a r i e d  f r o m  56 !<g t o  667 k g /h a ,  t h e  a v e r a g e  q u a n t i t y  
bei rg  23if K^ha. ' 'The c o s t  o f  f e r t i l i z e r  v a r i e d  f r o m  R ^ ,  1 /kg t o  R s .  2 /kg .  Th e 
a v e r a g e  u n i t  c o s t  w o r k e d  o u t  a t  Rs .  1.0 5 /k g .  T he  c o s t  of  f e r t i l i z e r  per  
ha w o r k e d  o u t  a t  Rs .  246.
C o s t  of  t o x i c a n t s :
Th e t o x i c a n t  used w a s  l ime  an d  in c e r t a i n  f a r m s ,  M ah u a  oi l  ca ke .  
The q u a n t i t y  used v a r i e d  f r o m  33 K g / h a  t o  405 K g / h a .  T h e  a v e r a g e  q u a n t i t y  
in a l l  t h e  30 f a r m s  w o r k e d  o u t  a t  156 K g / h a .  Th e a v e r a g e  uni t  c o s t  of 
t h e  t o x i c a n t  was  Rs . 1.41/ K g .  Th e c o s t  o f  l i m e  v a r i e d  f r o m  Rs.  1.50 lo 
Rs.  2 . 0 /K g .  Thus  t h e  a v e r a g e  c o s t  i n c u r r e d  on t o x i c a n t s  in all  t h e  30 
f a r m s  w as  Rs .  2 2 0 / h a .
Wages:
In l a rg e  f a r m s ,  t h e  f a r m  a c t i v i t i e s  a r e  usual ly  c a r r i e d  o u t  by 
h i r ed  la b o u r  and t h e  c o s t  i n c u r r e d  on l a b o u r  w a s  high,  w hi l e  in s m a l l e r , muc ' i
2^
of t h e  w ork  w a s  d o n e  by t h e  fa m i ly  l abour .  S ince a l l  t h e  adul t  inal'.-s 
in t h e  work ing  f o r c e  a r e  e n g a g e d  in f a r m i n g  a c t i v i t i e s  t h r o u g h o u t  the  d u r a t i o n  
of  t h e  c r o p  f a m i l y  l a b o u r  w as  c a l c u l a t e d  as  150 m a n d a y s  fo r  ev e ry  ad u l t  
m a l e  in t h e  fa m i ly .  T h e  la b o u r  e n g a g e d  was  c a l c u l a t e d  in t e r m s  of m an d ay s  
of 8 h rs .  Th e m a n d a y s  used  fo r  one  c r o p  v a r ie d  f r o m  12 0 /h a  to  3^ 9 /h a  
and  t h e  a v e r a g e  n u m b e r  in  al l  t h e  30 w o r k e d  o u t  a t  169 d ay s /h a .  The 
w a g e  r a t e  p e r  m a n d a y  w a s  f ixed  a t  Rs .  ^ 0 / d a y  and  th u s  t h e  c o s t  i n cu rr ed  
on l a b o u r  w a s  w o r k e d  o u t  a t  Rs . 6 7 6 0 / h a .  (T a b l e  -  I)
F ix e d  co s t s :
The  c o s t  o f  l and  in c a s e  o f  o w n e d  f a r m s ,  t h e  a m o u n t  sp en t  
on t h e  p r e p a r a t i o n  o f  t h e  pond,  a m o u n t  s p e n t  on t h e  c o n s t r u c t i o n  of the  
s lu i c e  g a t e s ,  n e t s  a n d  o t h e r  i n v e n t o r y  of  a s s e t s  w hose  l i f e  span is m o re
t h a n  one c u l t u r e  p e r io d  w e r e  in c luded  in t h e  f ixed  c o s t s .  T h e  l ease  a ' n o u n t
of l e a s e d  in f a r m s  w as  n o t  c a l c u l a t e d  witl i  tlie f ixed  c o s t s  b ecause  the  
l e a s e  w a s  fo r  3 m o n t h s  an d  was  r e c u r r i n g  e v e r y  y ea r .
O p e r a t i n g  co s t s :
Th e a v e r a g e  o p e r a t i n g  c o s t s  i n c u r r e d  fo r  o n e  c r o p  w o rk e d
a t  Rs . lOO^^O/ha.
P r o d u c t i o n  t r en d :
The  p r o d u c t s  c o n s i s t e d  of  d i f f e r e n t  s p ec ie s  o f  p r a w n s  such as 




































































































































































E. s u r a t e n s i s  a n d  c r a b s .  Bu t ,  t h e  f a r m e r s  w e r e  m o r e  c o n c e r n e d  a b o u t  
p r a w n s ,  a s  t h e  f i s h e s  a n d  c r a b s  w e r e  t a k e n  by t h e  l a b o u r e r s  wh o did t h e  
f in a l  h a r v e s t  by h a n d  p i c k i n g .  Also,  t h e  a m o u n t  r e a l i s e d  by  t h e  f a r m e r s  
on t h e  f i s h e s  an d  c r a b s ,  i f  an y ,  w as  c o m p a r i t i v e l y  m e a g r e  an d  so t h e s e  
a r e  n o t  i n c lu d e d  in t h e  t o t a l  o u t p u t .
T h e  p r o d u c t i o n  p e r  h e c t a r e  r a n g e d  f r o m  708 K g  t o  1292 Kg.
T he  a v e r a g e  p r o d u c t i o n  f r o m  al l  t h e  30 f a r m s  w a s  w o r k e d  o u t  a t  820
T h is  y i e l d  is m u c h  h i g h e r  t h a n  t h e  s t a t e  a v e r a g e  p r o d u c t i o n  of  300-^f00 
K g / h a  f r o m  t h e  t r a d i t i o n a l  s e c t o r .
M. dobs oni  f o r m e d  t h e  l a r g e s t  p e r c e n t a g e  o f  t h e  p r a w n  p ro d u c t io n  
w i t h  ^9 .39%  o f  t h e  t o t a l ,  P^ , in d icu s  f o l l o w e d  w i t h  3 9 .3 5 % ,  m o n o c e r o s  
a c c o u n t e d  fo r  7 .7 7 %  a n d  R  m o n o d o n  j u s t  3 A 9 %  (Tab le -I I  ). T h e  p e r c e n t a g e  
of i n d i c u s  is m u c h  m o r e  t h a n  w h a t  r e a l i s e d  f r o m  t h e  t r a d i t i o n a l  c u l t u r e  
p r a c t i c e s ,  w h o s e  c a t c h  is m u c h  d o m i n a t e d  by do bson i  ( G e o r g e ,  1978:1983).  
H e r e ,  in t h i s  i m p r o v e d  p r a c t i c e ,  t h e  p e r c e n t a g e  o f  t h e  f a s t  g ro w ing ,  and 
m o r e  m o n e y  y i e ld ing  in d i cu s  is m o r e  d u e  t o  t h e  a r t i f i c i a l  r e c r u i t m e n t  
or s e l e c t i v e  s t o c k i n g  o f  s e e d .  T h e  p e r c e n t a g e  o f  P^ . m o n o d o n  which a l so  
is a  c o s t l y  p raw n ,  is v e r y  low.  If f u r t h e r  a t t e m p t  is m a d e  to  i n c r e a s e  
t h e  a v a i l a b i l i t y  o f  s e e d  o f  _P. m on o d o n ,  w h i c h  c a n  f e t c h  a  v e r y  high un i t  
p r i c e  t h e  f a r m  r e t u r n s  c a n  be  c o n s i d e r a b l y  i n c r e a s e d .  B u t  a t  p r e s e n t ,  
t i i e r e  a r e  no c o m m e r c i a l  h a t c h e r i e s  in K e r a l a  w h ich  p r o d u c e s  an d  d i s t r i b u t e s  
t h e  s e e d  o f  P.  m o n o d o n .
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F a r m  In c o m e :
T h e  r e v e n u e  r e a l i s e d  in t h e  s a m p l e  f a r m s  r a n g e d  f r o m  Rs- 8 5 5 0 /h a  
to  R s .  3 8 8 2 0 / h a .  T h e  a v e r a g e  r e v e n u e  p e r  c r o p  in a l l  t h e  30 f a r m s  w o rk e d  
o u t  a t  R s .  2 0 6 5 6 / h a .  T h e  a v e r a g e  u n i t  v a l u e  r e a l i s e d  w a s  Rs .  25 .1 7 /K g .  
S p e c i e s  w i se ,  t h e  a v e r a g e  u n i t  v a lu e  r e a l i s e d  f o r  in d icus  w a s  Rs .  37 .7 5 /K g .  
For  m o n o d o n ,  t h e  u n i t  v a l u e  w a s  Rs .  9 9 . 5 0 / K g ,  fo r  _M. d o b s o n i  Rs . 10>05/Kg 
and  m o n o c e r o s  R s .  2 4 . 0 9 / K g .  In v a lu e ,  R  ind icus  c o n t r i b u t e d  t h e  l a r g e s t  
s h a r e  w i t h  59 .01%,  _M. d obson i  fo l lo w ed  w i t h  19.72%,  _P. m o n o d o n  a c c o u n t e d  
for 13.8^%  and M. m o n o c e r o s  7 .^ 3 %  (T ab le -I I  ).
P r o f i t :
The  a v e r a g e  p r o f i t  fo r  a l l  t h e  30 f a r m s  ' w o r k e d  o u t  a t  Rs . 
5 3 6 3 / h a .  This  l ev e l  o f  p r o f i t  is m u c h  h i g h e r  t h a n  t h e  n e t  p r o f i t  r e a l i s e d  
f r om  t h e  t r a d i t i o n a l  p r a w n  f i l t r a t i o n  w h i c h  is o f  t h e  o r d e r  o f  R s . 2 l 8 6 / h a  
(C M F R I ,  1985),  t h u s  e x p l a i n i n g  t h e  s u p e r i o r i t y  of  s c i e n t i f i c  f a r m i n g  o v e r  
th e  t r a d i t i o n a l  one .
M a r k e t in g :
Most of  t h e  f a r m e r s  u n d e r  t h e  p r e s e n t  s tu d y  sold  t h e i r  p r a w n  
d i r e c t l y  t o  t h e  p e e l i n g  shed s .  In m a r k e t i n g  - o f  t h e  p r a w n s ,  t h e  pr iva te  
m o n e y l e n d e r s  c a u s e d  a  m a j o r  soci a l  p r o b l e m ,  n o t  e n a b l in g  t h e  f a r m e r  t o  
r e a l i s e  t h e  d e s e r v e d  p r i c e  fo r  t h e i r  p r o d u c t .  I n t e r v e n t i o n  o f  t h e  g o v e r n m e n t  
a g e n c i e s  in f i e lds  such a s  g iv ing loans  t o  t h e  f a r m e r s  on e a s y  t e r m s  c a n  
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T h e  bu lk  o f  t h e  a r e a  u n d e r  t h e  p addy  c u m  p r a w n  c u l t u r e  in K e ra l a  
is in Ernakulanr i  d i s t r i c t ,  e s t i m a t e d  t o  b e  ^920  ha  ( S a th i a d a s  e;U ^  1987). 
In t h i s  d i s t r i c t ,  c o m m e n t a b l e  w o rk  has  b e e n  done  by c e n t r a l  o r g a n i s a t io n s  
s u c h  a s  C M F R I  a n d  M P E D A  in t h e  supply  o f  c e r t a i n  i n p u t s ,  a n d  t e c h n ic a l  
a d v i c e  fo r  t h e  fa rn ne rs .  T h e y  h a v e  e n c o u r a g e d  t h e  f a r m e r s  t o  ad o p t  prawn 
f a r m i n g  in a  m o r e  s c i e n t i f i c  m a n n e r  so a s  t h e  n e t  p r o f i t  c a n  b e  co n s id e r ab ly  
i n c r e a s e d .  H o w e v e r ,  s o m e  f a r m e r s  a r e  s t i l l  r e l u c t a n t  t o  a d o p t  s c i e n t i f i c  
f a r m i n g ,  b e c a u s e  o f  t h e  h i g h e r  r i sk  Invo lved  in m ak ing  a  l a r g e  i n v e s t m e n t .
E C O N O M I C S  O F  F A R M S  (G r o u p  wise) :
F o r  t h e  p u r p o s e  o f  c o m p a r a t i v e  s t u d y ,  t h e  30 f a r m s  su rveyed  
w e r e  g r o u p e d  in to  3 c l u s t e r s ,  b a se d  on t h e  a r e a  of  t h e  f a r m .  T h es e  groups 
w e r e ,  f a r m s  w i th  an  a r e a  o f  less  t h a n  2 ha;  m e d i u m  s i z e d  f a r m s  wi th  an 
a r e a  o f  b e t w e e n  2 ha  a n d  3 ha;  and l a r g e  s i z ed  f a r m s  w i t h  an  a r e a  of  
m o r e  t h a n  5 ha .  T h e  s m a l l  s i z e d  f a r m s  w i t h  an  a r e a  o f  l e s s  t h an  2 ha  
w e r e  c a l l e d  G ro u p  I; t h e  m e d i u m  s i zed  f a r m s  G ro u p  II an d  t h e  l a rg e  s ized  
f a r m s  c a l l e d  G r o u p  III. T h e r e  w e r e  10 f a r m s  in  e a c h  g ro up ,  t h u s  c o n s t i t u t i n g  
30 f a r m s .  T he  a v e r a g e  v a l u e s  o f  t h e  i n p u t s  an d  o u t p u t  w e r e  c a l c u l a t e d  
s e p a r a t e l y  fo r  e a c h  g r o u p  a n d  t h e  r e s u l t s  a r e  s u m m a r i s e d  be low .
T h e  s t o c k i n g  d e n s i t y  was  h i g h e s t  in t h e  s m a l l  s i z e d  fa r tn s ,  ie, 
G ro u p  I. Thi s  w a s  f o l l o w e d  by t h e  l a rg e  an d  t h e n  t h e  m e d i u m  s ized  f a rm s .  
T h e  a v e r a g e  s t o c k i n g  d e n s i t y  in  a i l  t h e  10 f a r m s  in G ro up  I w a s  ^2^29/I ia .  
T he  a v e r a g e  u n i t  c o s t  o f  s e e d  w a s  c a l c u l a t e d  as  R s . 3 0 / 1000 and  t h e  co s t  
i n c u r r e d  on  s e e d  in G ro u p  I was  R s .1 2 ^ 3 / h a .  Group II had  an a v e r a g e
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s t o c k  s i z e  o f  1 7 6 5 7 / h a  a n d  t h e  a v e r a g e  u n i t  c o s t  was  l i t t l e  h ig h e r  th an  
G ro u p  I, b e c a u s e ,  s o m e  o f  t h e  f a r m e r s  in G ro u p  II d e p e n d e d  on p r iv a t e  
c o l l e c t o r s  o f  s e e d  w ho  d e m a n d e d  m o r e  p r i c e  f o r  t h e  s ee d  t h a n  t h e  G o v e r n ­
m e n t  h a t c h e r i e s .  T h e  a v e r a g e  un i t  c o s t  w a s  c a l c u l a t e d  a s  R s . 3 0 . 5 5 / 1 000, 
and t h e  a v e r a g e  t o t a l  c o s t  i n c u r r e d  on s e e d  in  10 f a r m s  in G r o u p  II was 
Rs .  5 3 9 / h a .  In G r o u p  III, t h e  a v e r a g e  s t o c k  s i z e  w as  1 8 1 7 2 /h a  an d  t h e  
a v e r a g e  u n i t  c o s t  e s t i m a t e d  a s  R s .3 3 .1 9 /1 0 0 0 ,  w h ich  w as  t h e  h ig h es t ,  due  
t o  m o r e  n u m b e r  o f  f a r m e r s  d e p e n d in g  upon  p r i v a t e  c o l l e c t o r s  fo r  p ra w n  
s e e d .  T h e  i n c r e a s i n g  t r e n d  o f  d e p e n d in g  up on  p r i v a t e  p e o p l e  for  seed 
w i th  i n c r e a s e  in a r e a  o f  t h e  f a r m  is n o t a b l e .  As  t h e  a r e a  o f  t h e  f a rm  
i n c r e a s e d ,  t h e  n u m b e r  o f  s e e d s  t h a t  has  t o  be  u sed  t o  s t o c k  t h e  f a r m  also 
i n c r e a s e d .  D u e  t o  t h e  i n a v a i l a b i l i t y  o f  s u c h  l a r g e  n u m b e r  o f  p r a w n  see ds  
f r o m  t h e  g o v e r n m e n t  h a t c h e r i e s  a t  t h e  r i g h t  t i m e ,  t h e  f a r m e r s  d ep en d ed  
upon t h e  p r i v a t e  c o l l e c t o r s  a l t h o u g h  t h e y  h a d  t o  pay  a  h ig h e r  a m o u n t  when 
c o m p a r e d  t o  t h e  g o v e r n m e n t  h a t c h e r i e s .  T h e  t o t a l  v a lu e  o f  see d  used 
in G ro u p  III w a s  c a l c u l a t e d  a s  R s .6 0 3 / h a .
T h e  q u a n t i t y  o f  f e e d  used  in G r o u p  I w as  on a n  a v e r a g e ,  768 
k g / h a ,  w h i c h  w as  t h e  h i g h e s t .  Th e a v e r a g e  u n i t  c o s t  w a s  c a l c u l a t e d  as 
R s .^ .3^f /kg an d  t h e  t o t a l  c o s t  i n c u r r e d  on f e e d  in Group I w as  R s .333 2/ ha .  
In G r o u p  II, t h e  v a lu e  o f  t h e  f e e d  e s t i m a t e d  w a s  h ighe r ,  due  t o  t h e  f a r m e r s  
us ing g r o u n d n u t  oi l  c a k e  a s  f e e d  which was  s l i g h t ly  c o s t l i e r  t h a n  t h e  co nven­
t i o n a l  f e e d ,  c l a m  m e a t .  T h e  un i t  c o s t  of  f e e d  in th is  g ro up  w a s  e s t i m a t e d  
a t  R s . ^ . 9 9 / K g .  The  q u a n t i t y  o f  f e e d  used w a s  ^25 Kg and t h e  val ue  incurred 
on f e e d  in G ro u p  II w a s  R s .2 1 2 3 / h a .  In G ro u p  III, t h e  a v e r a g e  quan t i ty
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of  f e e d  u s e d  in a l l  t h e  10 f a r m s  w a s  ^35 K g / h a  and t h e  a v e r a g e  c o s t  was  
c a l c u l a t e d  a s  Rs .  9 5 / K g .  T h u s ,  t h e  t o t a l  v a l u e  i n cu r r ed  o n  f e e d  in Group 
III w a s  R s .  1 9 9 6 / h a .  T h e  h i g h e s t  q u a n t i t y  o f  f e e d  w as  u sed  in Group I 
f o l l o w e d  by G r o u p  III an d  t h e n  G ro up  II. T h e  h i g h e r  v a lu e  o f  f e e d  c a l c u l a t e d  
in G r o u p  II w a s  d u e  t o  t h e  s l i g h t ly  h ig h e r  u n i t  p r i c e  r e a l i s e d  for  ground 
n u t  oi l  c a k e  w h i c h  w a s  u s e d  on  a  g r e a t e r  e x t e n t  in t h e  m e d i u m  s i ze d  f a rm s .
T h e  q u a n t i t y  o f  f e r t i l i z e r  used w a s  h i g h e s t  in G ro u p  I, be i ng 429 
K g / h a .  T h e  a v e r a g e  u n i t  c o s t  w as  e s t i m a t e d  a t  Rs . 1 .1 3 /K g  w hich  was  
s l i g h t l y  g r e a t e r  t h a n  t h e  u n i t  c o s t  r e a l i s e d  in o t h e r  groups .  T h e  c o s t  i n c u r r e d  
oil f e r t i l i z e r  in G r o u p  I w a s  c a l c u l a t e d  a s  R s .  ^f8^^/ha. In G ro u p  II, t h e  
a v e r a g e  q u a n t i t y  of  f e r t i l i z e r  used was  222 K g / h a  and t h e  a v e r a g e  unit  
c o s t  R s .  1 . 0 0 /K g .  So t h e  c o s t  i n c u r r e d  on  f e r t i l i z e r  in G r o u p  II was  
R s . 2 2 2 / h a .  In G r o u p  III, t h e  a v e r a g e  q u a n t i t y  o f  f e r t i l i z e r  w a s  209 K g /ha  
a t  a u n i t  p r i c e  o f  R s . I . O ^ / K g .  Thus ,  t h e  c o s t  i n c u r r e d  on  f e r t i l i z e r  in 
G r o u p  III w a s  on a n  a v e r a g e ,  R s .  2 1 8 / h a .
T h e  q u a n t i t y  o f  t o x i c a n t s  u sed  a l s o  w a s  h ig h es t  in G r o u p  I which 
was  c a l c u l a t e d  a t  300 K g / h a .  The  a v e r a g e  u n i t  p r i c e  w a s  Rs .  1 .63/Kg and 
the  a m o u n t  i n c u r r e d  on t o x i c a n t s  in G ro up  I w a s  Rs .  4 8 9 / h a .  In Group
II, t h e  q u a n t i t y  o f  t o x i c a n t s  u sed  on an  a v e r a g e  w a s  156 K g / h a  a t  uni t  
c o s t  e s t i m a t e d  a t  Rs .  1 .3 5 /K g .  Thus ,  t h e  a v e r a g e  c o s t  s p e n t  on  t o x i can t s  
in G r o u p  II w a s  R s .  2 I O / h a .  In G ro up  III, t h e  q u a n t i t y  o f  t o x i c a n t s  used 
on a n  a v e r a g e  w a s  135 K g / h a ,  a t  a r a t e  o f  Rs .  1 .36/Kg  and so t h e  av e rag e  
c o s t  o f  t o x i c a n t s  in G ro u p  III w a s  Rs.  184 /ha .  (Table -1) .
T h e  l a b o u r  u s e d  w a s  h ig h e s t  in G ro u p  I, be ing 239 mandays/ ! ia  
In G r o u p  II, t h e  t i u m b e r  of m a n d a y s  used  on an  a v e r a g e  w a s  191 d a y s /h a  
and in G r o u p  111, i t  g o t  r e d u c e d  to  1.51 d a y s / h a .
T h e  p r o d u c t i o n  w a s  h i g h e s t  in t h e  s m a l l e r  f a r m s ,  i e . ,  in Group
I. T h e  a v e r a g e  p r o d u c t i o n  in  Group  I w a s  c a l c u l a t e d  a s  960 K g /h a .  In 
th e  m e d i u m  s i z e d  f a r m s ,  i e . .  G ro u p  II, t h e  p r o d u c t io n  t r e n d  was  a l m o s t  
s i m i l a r  t o  t h a t  of  t h e  l a r g e  s i zed  f a r m s .  T h e  p ro d u c t io n  in G ro u p  11 was  
800 K g / h a  a n d  t h a t  in G r o u p  III was  807 K g / h a .
In G ro u p  I, t h e  a v e r a g e  an n u a l  i n c o m e  in th is  g ro u p  w a s  R s . 2 3 ^ 8 ‘) /h a  
Th e a v e r a g e  un i t  v a l u e  r e a l i s e d  w as  R s . 2 ^ . ^ 7 / K g  and s p e c i e s  wise ,  for  
P. i n d i c u s ,  o f  R s . 3 8 . ^ / K g ,  M. dobson i  Rs .  1 0 .09 /K g ,  P.  m o n o d o n ,  Rs .  100/Kg 
and  M. m o n o c e r o s ,  R s . 2 3 . ^ 6 / K g .  Of  t h e  t o t a l  p r o d u c t io n ,  P.  in d icu s  f o r m e d  
^0.19^'6 by q u a n t i t y  and  6 3 .0 7 %  by va lue .  M. dobsoni  f o r m e d  by q u a n t i t y ,  
'^9.13% a n d  by v a lu e ,  2 0 . 3 2 % ;  P. m o n o d o n  f o r m e d  only 2 . 88% by q u an t i t y  
and by v a l u e ,  f o r m e d  8 .5 2 % .  m o n o c e r o s  f o r m e d  S A %  by q u a n t i t y
and  S . 0 9 ‘^-6 by va lue .  In G r o u p  II, t h e  a v e r a g e  p r o d u c t i o n  r e a l i s e d  was  799.61 
K g / h a .  Tlie t o t a l  a v e r a g e  i n c o m e  r e a l i s e d  / h a  in t h e  g ro u p  w a s  Rs .  18927/ha .  
Tlie a v e r a g e  un i t  p r i c e  fo r  t h e  p r a w n s  in G ro u p  II was  c a l c u l a t e d  a s  R s .2 3 .6 6 /  
Kg. In t h i s  g ro u p ,  in d icu s  f o r m e d  37 .38%  by q u a n t i t y  and 59.17%
by v a l u e  w i t h  an  a v e r a g e  u n i t  p r i c e  o f  R s .3 7 . 2 7 /K g .  dobs oni  r e a l i s e d
an a v e r a g e  un i t  p r i c e  o f  Rs .  10.16 /K g .  I t  f o r m e d  51.67% by q u a n t i t y  and 
2 2 .1 7 %  by v a lu e ,  m o n o d o n  r e a l i s e d  an  a v e r a g e  va lue  o f  R s .  87 .37/K g .
a n d  i t  f o r m e d  2 .3% by q u a n t i t y  and 8 .57% by value .  M. m o n o c e r o s  f o r m e d
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S A 3 %  by q u a n t i t y  and  8.9% by value wi th  an  ave rage  p r ice  of  Rs.25/kg. 
In G roup  III t h e  a v e r a g e  p roduc t ion  go t  was  806.77 Kg/ha  and  the  unit  
p r ice  r e a l i s e d  for  t h e  p r a w n s  was Rs .25.79 /Kg.  The to t a l  a v e ra g e  Income 
in t h e  g roup  was,  R s .2 0 8 0 8 /h a .
In Group  III, indicus fornned 39.78% by qu a n t i ty  and 57.07% 
by va lue  w i t h  an a v e r a g e  p r i c e  of Rs.  37/Kg.  _M. dobsoni r ea l is ed  an average  
p r ice  of  Rs .  ] 0 A 5 / K g  w i th  t h e  p e r c e n ta g e  by quan t i ty  being  kZ.(>5% and 
by va lu e ,  19.71%. m onodon  fornried ^ .15% by quan t i ty  and  16.02% by 
va lue ,  w i th  an  a v e r a g e  p r ic e  of  Rs. 99.68/Kg.  _M. monoceros  had an ave rage  
p r ice  of  Rs.  25 /Kg.  It f o r m e d  7 A %  by qua n t i ty  and 7.19% by value 
(Table  IV).
Key e c o n o m i c  ind ica to rs :
Key e c o n o m ic  i n d ic a to r s  a r e  th o se  va lues  which c a n  be used to  
e v a l u a t e  t h e  p e r f o r m a n c e  of  f a rm  opera t io n .  As ind ica ted  in Table -III, 
the  a v e r a g e  p roduc t ion  an d  a v e r a g e  incom e was 820 Kg/ha  and  Rs. 20656/ha 
r e s p e c t i v e ly .  N e t  f a r m  surp lus  worked ou t  a t  Rs.  5363 /ha.  R a t e  of  re turn 
was a b o u t  31% which is m uch  higher  than  th e  oppor tun i ty  c o s t  of capi t a l .  
H ence  i t  i nd ic a te s  a h igher  level  of  p ro f i tab i l i ty .  The yield per  unit  of 
m a jo r  inp u t s  such as  f ee d ,  seed ,  and m anda ys  a re  used to  m easure  the  
e f f i c i e n c y  of  the  p a r t i c u l a r  inputs .  In c a s e  o f  labour ,  mandays  requi red /Kg 
of  p r o d u c t i o n  was found to  be 0.21. In c a s e  of  feed ,  f eed  requ i red /Kg of 
p r o d u c t io n  was  0 .57Kg and  in seed,  the  num ber  of seeds /Kg o f  product ion,
3<f
TABLE -  III
KEY ECONOMIC INDICATORS (Shang, 1978)
1. A verage  p r o d u c t lo n /h a 820.65 Kg/ha
2. A v e ra g e  i n c o m e /h a Rs .20656/ha
3. P r o f i t / h a Rs.5363/ha
4. R a t e  of r e t u r n  on inves tm e n t 31%
5. R a t e  of  r e t u r n  on ope ra t ing  cost 53%
6. P r o d u c t io n /m a n d a y '1.85 Kg/manday
7. Labour  r eq u i r ed /K g  of  product ion 0.21 rnandays
n0>. P ro d u c t io n /K g  of  feed -  1.8 Kg.
9. Am oun t  of f e e d /K gof  product ion 0.57 Kg.
10. Num ber  of seeds /Kg of  product ion 25
1 1. C os t  of  p roduct ion  per  kg of prawn Rs. 12.23/Kg.
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was 23. Also,  t h e  a v e r a g e  cos t  of p roduct ion  of 1 Kg of prawn was Rs. 
12.2 3 /K g ;  as  a g a in s t  t h e  a ve rage  am oun t  of  Rs. 25/-  rea l ised  per  Kg of
p raw n .
P R O D U C T IO N  FU NCTIO N ANALYSIS:
The  Cobb-Doug las  product ion func t ion  used for  t h e  p resen t  s tudy
b ^3 ^5is r e p r e s e n t e d  by Y = a 2 x^ x^ x^
Where Y is t h e  dependen t  va r iable  and Xj through 
a r e  t h e  e x p la n a to ry  va r iables ,  'a '  is a cons tan t  and b^ through b^ a re  
the r eg re s s ion  c o e f f i c i e n t s  fo r  x^ through x^ fac to r s  of product  ion 
r e spe c t ive Jy .
The c o n c e p t s  and  def in i t ions of  var iab les  used in the  product ion 
fu nc t ion  a r e  discussed as  follows.
Y. P roduc t ion
It is the  a v e r a g e  product ion of  prawns in Kilograms per he c ta re  
f rom the sample  ponds.
Area :
The land input  was measured  in h e c t a r e s  of land and was ca lcula ted 
by cons ide r ing  the  h e c t a r e s  of land owned by the  f a r m e r  plus the  leased 
in a r e a .
y i
Seed;
It is t lie a v e r a g e  num ber  of pos t  l a rv a e  s to cked  pe r  hec ta re .  
11k - s p e c i e s  used was  P e n a e u s  indicus and  a v e ra g e  s ize  of  seed varied 
f rom  1.5 t o  2.5 cm.
F e e d ;
It is t h e  a v e r a g e  q u a n t i t y  of  f e e d  used  in Kilograms  pe r  h e c ta r e .  
The f e e d  used  by t h e  f a r m e r s  was  c la m  m e a t  which was m inc e d  and spread 
over  t h e  pond.
X^ F e r t i l i z e r ;
It is the  a v e r a g e  q u a n t i t y  of  f e r t i l i z e r  used in Kilograms per  
h e c t a r e .  The  f e r t i l i z e r  used  by th e  f a r m e r s  was  main ly cowdung .
X^ Mandays:
It is the  labour  inpu t  in t e r m s  of ad u l t  mandays  e n g a g e d  for d i f f e r ­
en t  f a r m  o p e ra t io n s .  It was  m e a s u r e d  in t e r m s  o f  a v e ra g e  num ber  of mandays
per  h e c t a r e ,  which inc luded fam i ly  labour ,  p e r m a n e n t  and  h ired  labour.
The e s t i m a t e d  e q u a t i o n  is
Y II 3158 , - 0 - 0 2 8 9  0.1266 0.3108 0.0126 0.2124
In th is  e q u a t io n ,  t h e  e l a s t i c i t i e s  ( regress ion co e f f i c i en t s )  i n d ic a te  t h e  p e r c e n t ­
age  c h a n g e  in gross  o u t p u t  for  one p e r c e n t  inc rease  in t h e  respec t ive
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input. For example the input feed had a s tat is tically significant coefficient 
of 0.3108 which indicated tha t  a ten percent increase in the quanity of 
seed used from the mean level, would bring forth an addition of 3.1 percent 
to the to tal  output.  So also ten percent  increase in the number of seed 
used would add to the tota l  out  put by 1.27 percent.  However the coefficient 
of farm a rea  was negat ive indicating that  the increase in land area would 
reduce the output  per hec ta re .  The production elasticities of fertil izer 
and labour were not  significant.  One percent  increase, in fer t il izer  would 
bring for th  only 0.12 percent  of output and one percent increase in labour 
(mandays) would add to the  to tal  output by 0.212 percent. The coefficient 
of farm area ,  seed used and feed used were significant a t  5% level.
The coeff ic ient  of determination (R ) was 9^f% which indicated 
that  9^% of the variation in the total output  was explained by the variables 
included in the  equation.
MARGINAL VALUE PRODUCTIVITY(MVP):
The marginal value product of a part icular input represents the 
expected addition to the gross returns by an addition of one unit of that 
resource while other inputs are held constant.  The most reliable and perhaps 
the most  useful es t imate  of marginal physical products is obtained by taking 
the inputs as  well as the output  a t  their geometr ic  means. The marginal 
value product  was computed by multiplying marginal physical product (MPP) 
with the  product  price. For example, marginal value product of x  ^ would
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be
MVP Xj = Px^
W here  b |  is t h e  product ion  e la s t ic i ty  of  x^, y and 
a r e  m ea n  va lues  of o u t p u t  (y) and  input  (x^) and Px^ is the  prevai l ing m arke t  
p r ice  of  t h e  input .  Marg ina l  value p roduct iv i ty  of seed v/as m easu red  in 
t en t i s  of  r u p e e s  pe r  1000 seeds ,  t h a t  of  f eed  v/as in rupees  pe r  Kg of 
feed and  t h a t  of  labour  v/as m ea su red  in rupees  per  m anday of  labour.
EC ONO M IC EFFIC IE N CY OF INPUTS
In o r d e r  to  e v a l u a t e  t h e  econom ic  e f f i c i e ncy  of  f a r m e r s  as  users 
of  inputs ,  t h e  m arg ina l  va lue  products  o f  input  f ac to r s  w e r e  compared  
witii  t l ie i r  r e s p e c t i v e  acquisi t ion cos ts .  The r a t io s  of marginal  va lue  products 
of d i f f e r e n t  inputs  v/ith t h e i r  acquis i t ion  co s t s  were  c a lc u la te d .  .A rat io  
t h a t  is e qua l  to  un i ty  i n d i c a t e s  the  o p t im um  use of t h a t  f a c t o r .  A rat io  
m o re  t h a n  un i ty  i n d ic a te s  t h a t  the  r e tu rn s  could be inc reased  by using 
m ore  of  t h a t  r e s o u rc e  and  less  than  uni ty  ind ica te s  the  unprofi tab le  level 
of  r e s o u r c e  which should be d e c r e a s e d  to  min imise the  losses.-
A m ong those  inputs ,  fo r  which p roduct ion  e la s t ic i t i es  w e r e  significant;  
for seed  and  feed MVPs w e r e  much higher than  the i r  r e spec t ive  acquisi t ion 
c o s t s  in d ic a t in g  t h a t  t h e  use of these  inputs  can  increased  to  increase 
the  n e t  r e t u r n s .  However ,  t h e  MVP of  labour  was  only Rs.25.75 as  compared  
lo the  ac q u i s i t i o n  co s t  of  Rs. W  per  manday;  which means  t h a t  ut i l isat ion 
of  one  „ .ore m anday  of  l abour  f rom the  m ea n  level  would add to  the to ta l  
r e v e n u e  only Rs. 25.75 w h e r e a s  the  t o ta l  cos t  would be increased  by Rs.^fO.
ifO
This i n d ic a te s  t l ia t  the  labour  used per  h e c t a r e  has  to  be reduced  to  increase 
the p r o i i t  f rom  tlie f a rm .  The excess  u t i l is a t ion  of labour  days in tlit.' 
f arms  is m ain ly  due  to  the  e n g a g e m e n t  of fami ly  labour  for  which tiie 
o p p o r tu n i ty  c o s t  in th is  reg ion  is c o m p a r a t iv e ly  nil.
MARGINAL VALUE PRODUCTIVITY AND ECONOMIC EFFICIENCY:
The main  o b j e c t iv e  o f  the  func t iona l  analysis  is t o  m ea s u re  the 
e f f e c t  of  va r ious  inputs  on o u t p u t  and to  e v a lu a t e  the  e c o n o m ic  rat ionale  
of  r e s o u r c e  use  by the  p raw n  f a r m e r s .
C o e f f i c i e n t s  of p a r a m e t e r s ,  m ean  values  of  p^utput, and inputs,  
a c q u is i t ion  c o s t s  of  o u tp u t  and inputs ,  m arg ina l  value p roduc t s  and rat ios  
of in arg ina l  va lue  p r o d u c t s  to tfieir  f a c t o r  co s t s  a r e  given below.
As s e en  f rom  t h e  t ab l e ,  the  r a t io s  of MVP to  t h e  acqu is i t i on  cost  
was m o r e  t h a n  uni ty  fo r  seed  and feed  and for  f e r t i l i z e r  i t  is abou t  unity. 
For o t h e r  inputs ,  land a r e a  and  labour ,  it  is less than  one. The  optimuri'i 
level of  the  inputs  for m ax im is in g  the  n e t  r e tu r n s  was es t i r t ia ted  by using 
t'lt' p rev ious  equa t ion .
By s u b s t i tu t in g  t h e  va lues  of  p roduc t ion  e la s t ic i t y  of  x, (b), mean  
value of  o u tp u t ,  (Y) p r ice  of  Y, (P^) and acqu is i t ion  value of  x,(P^) , value 
of X is e s t i m a t e d .  The o p t im u m  level  of inputs  to maximise  t h e  ne t  r e tu rns
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By s u b s t i tu t in g  tiie o p t im um  values  of  tiie inputs in t h e  product ion
func t ion  e q u a t io n ,  the  o p t im u m  level  of  p roduct ion is e s t i m a t e d  a t  1268 
Kg/ha.
This  level of p roduc t ion  is op t im um  or in o the r  words,  is most
p r o f i t a b l e  level  only wi th  t h e  given t echnology  and also t h e  given level
of input  and  o u tp u t  p r ices .  However ,  i t  can  be increased  by using more 
' ; f f ic i ( 'n t  feed  and b e t t e r  pond m a n a g e m e n t .
On the whole,  the  funct ional  analysi s  ind ica ted  t h a t  the  f a rm ers  
can i n c r e a s e  the i r  ne t  r e t u r n s  by inc reas ing  th e  use of seed  and feed and 
by r ed u c in g  the  num ber  of l abour  days to  tiie e x t e n t  shown above.  Prof i t  
be i n c r e a s e d  by ra t i o n a l  u t i l isa t ion of  the  inputs and th e r e b y  increasing 
the p r o d u c t i o n  by abou t  50% from th e  p re s e n t  mean  level  of  820 Kgs. 
H o w e v er ,  t h e  under  u t i l i s a t i o n  of f eed  and seed  is mainly be cause  of i ts  
n o n - a v a i l a b i l i ty .  H ence ,  fo r  the overa l l  deve lopm en t  of  pr awn farming  
s e c t o r ,  it  is e s se n t ia l  to  p rov ide  t h e  f a r m e r s  ade qua te  q u a n t i ty  of  sui table  
s<?eds and  e f f i c i e n t  and e f f e c t i v e  f eed  th rough  any publ ic or  government  
a gency .
I.VPIJT R EQUIREM ENTS
An a t t e r n p t  is m a d e  he re  to p r e d i c t  the r eq u i r em e n ts  of major  
inpu ts  such as  seed ,  f e e d  and  labour ,  in com ing  years  using t h e  maximufn 
L->rofitable l eve l s  of  t h e s e  inputs .
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The  ro le  of  a q u a c u l t u r e  in the  i n t e g r a t e d  rural  de ve lopm en t  has been 
r e c o g n iz e d  now and  t h e  d e v e lo p m e n t  of  ru ra l  com m uni t i e s  depending on 
a q u a c u l t u r e  as  the  m ain  e c o n o m i c  a c t iv i t y  has  rece ived  a c t i v e  cons iderat ion.
1 iie c u l t u r e  of  spec ies  w i th  e x p o r t  po ten t ia l ,  l ike prawns is being a t t e m p t e d  
in a n u m b e r  of  c o u n t r i e s  in Asia.  In p rawn cu l tu re ,  India has  rece ived 
much a t t e n t i o n  f r o m  t h e  fo re ign  co u n t r i e s  (Gopalakrishnan, 1972). llie 
large s c a l e  d e v e lo p m e n t  of  a q u a c u l tu r e  is being considered  and  included 
in our  n a t i o n a l  d e v e lo p m e n t  plans.  How ever ,  i t  was d e e m e d  necessary 
to  e x a in in e  t h e  c u r r e n t  p r o g r a m m e s  in t h e  l ight  of  the  m edium  and short  
t e rm  food  p r oduc t ion  and  t h e  bas ic  r e q u i r e m e n t s  for  sound deve lopment  
of the  a q u a c u l t u r e  s e c t o r .  In India, the  n a t io n a l  pol icy on f i she r i es  develop­
m e n t  c e n t e r s  a round  the  c o n c e p t  of improving  t h e  social ly backw ard  c om m u­
ni t i es ,  p rov id ing  m o r e  and  b e t t e r  e m p lo y m e n t  oppor tuni t i es ,  and  evolut ion 
of  s l iort  and long t e r m  p r o g r a m m e s  to  r a i s e  product ion .  The na t iona l  policy 
also p l a c e s  e m p h a s i s  on o p t im u m  u t i l i za t ion  of  a l l  na tu ra l  r esources ,  a c c e l e ­
r a t e d  d e v e l o p m e n t  of t ec h n o lo g y  for  r a t i o n a l  exp lo i ta t ion  o f  t h e  resources ,  
and d e v e l o p m e n t  of  n e c e s s a ry  i n f r a s t r u c t u r e  fo r  organized p roduct ion  s to rage  
and d i s t r ib u t io n .  Earn ing  of  fore ign  e x c h an g e  through e x p o r t  of f ishery 
p r o d u c t s  w i t h o u t  a d v e r s e ly  a f f e c t i n g  d o m e s t i c  supplies,  is a lso an integral  
p a r t  o f  t h e  n a t io n a l  p r o g r a m m e  (George and  Sinha 1975).
In India a t  p r e s e n t ,  t he  po t en t ia l  a r e a  fo r  c o a s t a l  aquacu l tu re  
is a b o u t  1 mil l ion ha  and  now 58,000 ha is used. In Kera la ,  121600 ha 
could be  c i t e d  for  penae id  prawn c u l tu r e ,  and  a t  p resen t ,  prawn cu l tu re  
th rough  t h e  t r a d i t i o n a l  p r a c t i c e  of f i l t r a t i o n  is being p r a c t i c e d  only in
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5117 ha (Anon,  1978). The  Kera la  G o v e r n m e n t  in co l l abora t io n  with the  
Kuw ait  g o v e r n m e n t  has  proposed  to  deve lop  7500 ha by t h e  year  1993. 
In tliis p r o j e c t ,  t h e  f i r s t  phase  cons is t s  of  developing 1500 ha of  fields 
under  s em i  in tens ive  f a r m in g  of  the  prawns  (Anon, 1989).
A p r e r e q u i s i t e  t o  an  a q u a c u l tu r e  planning is a  c l e a r  concep t ion  
of t h e  r e q u i r e m e n t s  fo r  the  deve loping of  industry (Pillai, 1977). Assuming 
tha t ,  t h e  ab o v e  1500 ha is t o  be deve loped under  the  semi in tens ive  farming ,  
wi th  t h e  c o s t s  and p r i c e s  r em ain ing  t h e  sa m e ,  t h e  r eq u i r em e n ts  of  the  
m a jo r  i n p u t s  such as  s e e d , f e e d ,  f e r t i l i z e r  and labour,  t o  be used to  the  
m a x i m u m  p r o f i t a b l e  level ,  a r e  given below.
Seed:
A t  p r e s e n t  t h e  seed  requ i red  fo r  t h e  s tocking p r a c t i c e  is most ly  
c o l l e c t e d  f ro m  th e  wild or  t o  a  lesser  e x t e n t  bought  f rom  t h e  com m erc ia l  
h a t c h e r i e s .  In the  im proved  ex tens ive  p r a c t i c e  of  cu l tu re ,  t h e  s tocking 
de ns i ty  used  is of  o rd e r  of  20 ,000/ha  (George ,  1983). As ind ica ted  in the  
s tudy,  t h e  m ax im um  p r o f i t a b l e  level  of  t h e  seed t h a t  c a n  be s tocked is 
8 3 5 0 0 /h a .  So, fo r  m ax im is ing  th e  r e tu r n s  f rom  th e  a r e a  p resen t ly  under  
c u l t u r e  and  to  br ing 1500 ha m ore  in to  c u l tu re  in 1991, 793.25 million 
seeds  a r e  needed .  At  p r e s e n t  the  prawn seeds  c o l l e c te d  f rom  the  wild 
and supp l i ed  to  t h e  f a r m e r s  by various ag e n c ie s  can m e e t  only a f r a c t ion  
of  th i s  d e m a n d .  This c o n s t r a in t  can  only be overcom e by m ass  product ion 
of s e e d s  in the  h a tc h e r i e s .
Feed:
Similar ly ,  w i th  t h e  e f f i c a c y  of ava i l ab le  feed  be i rguse d  a t  present ,
the m a x i m u m  p r o f i ta b le  level  of the  feed  to  be used was 1^17 Kg/ha.
The t o t a l  r e q u i r e m e n t  of  t h e  feed for 9300 ha will be 13.^6 million Kg.
This i n d i c a t e s  t h e  c h a n c e s  of  feed  fo rm ula t ion  f ac to r i e s  in the s ta te ,  
which a t  p r e s e n t  is p r a c t i c a l l y  nil.
E m p lo y m e n t  g e n e ra te d :
The  e m p lo y m e n t  g e n e r a t e d  th rough th e  semi in tens ive  system of 
prawn f a r m in g  can also be c a l c u la t e d  f rom  th e  presen t  s tudy.  The maximum 
p r o f i t a b l e  l abour  in t e r m s  of  mandays was  112/ha and so i f 9500 ha is 
to be deve lo ped  under  t h e  same  sys tem.  1.06 million mandays  will be
g e n e r a t e d  per ea ch  c rop.
It has  been obse rved  t h a t  t h e  prawn product ion f rom  t h e  t radi t ional  
pokkali  f ie lds  of Vypeen a r e a ,  which is highly product ive,  due t o  the  nearness  
to the  b a rm o u th ,  was  of  t h e  order  of 1000 Kg/ha.  During th e  f i f t ies  and 
s ix t ies  i t  showed a dec l in ing  t rend  and in seven t ies ,  i t  was of  the  order  
of a b o u t  7000 Kg/ha  only (Menon 195^, Gopina th  1956, G eorge  ^  al. 1968; 
G e o rg e  197^ <5c 1978, Gopa lan  1978 & 1981). According to  Sathiadas ^  
al.  (1989),  t h e  pokkal i  f ie lds  in Vypeen a r e a  ind ica ted  an  a ve rage  yield 
of  620 K g / h a  only.  In i n te r io r  regions,  such as the  a r e a  surveyed under 
the  p r e s e n t  s tudy,  the  p roduct ion  was only abou t  350 Kgs/ha,  due to  the  
lesser  n a t u r a l  p roduc t iv i ty  of  the  ponds. In any case,  f rom  th e  available  
i n f o r m a t io n  i t  is ev iden t  t h a t  t h e r e  has been  a decl ining t r e n d  in prawn 
p r o d u c t io n  in pokkali  f ie lds  in Ernakulam d is t r ic t .
Even though  the  va lue  of the  prawns  has been increasing  over 
the y e a r s ,  t h e  p roduct ion  f rom  the  paddy f ie lds  has  not  shown any increase  
This m ay  be due to  the  con t in u a t io n  of  t h e  t r ad i t iona l  p r a c t i c e  o f  f i l t ra t ion 
w i th o u t  m u c h  im p r o v e m e n t .  P rawns  a r e  m ere ly  le t  into t h e  f ie lds  during 
tfie liigh t i d e  and a r e  c a u g h t  while l e t t i n g  th em  out  during t h e  low tide. 
The d e c l in e  in p roduc t ion  f rom  such ope ra t ions  may be a t t r i b u t e d  to  the  
heavy e x p lo i t a t i o n  o f  p raw ns  in the  inshore w a t e r s  during th e  l as t  decade. 
Such e x p l o i t a t i o n  will  h a v e  an adve rse  e f f e c t  on the  ingression of  juveni les 
f rom th e  sea  into t h e  b a c k w a te r s .  E nv i ronm en ta l  cons t ra in t s  may  be ano ther  
r eason  for  t h e  dec l in ing p r o duc t iv i ty  (Sa th iadas  e;^ a h ,  1989).
The  only possible way  to  o v e rc o m e  th e  above c o n s t r a in t  is the 
s e l e c t i v e  s toc k ing  of  p raw n  seed .  With proper  m ana ge m e n t  p rac t i c e s  such 
as  e r a d i c a t i o n  of  the  u n w a n te d  organi sms  in t h e  pond be fo re  s tocking the  
s e e d ,  f e r t i l i z i n g  th e  c u l t u r e  sys tem  to  i n c re as e  the  n a tu r a l  product iv i ty  
an d  f e e d i n g  t h e  p rawns  w i th  s u p p le m e n ta ry  feed.
The  supe r io r i ty  of  t h i s  s em i -  in tens ive  cu l tu re  p r a c t i c e  over  the  
t r a d i t i o n a l  f i l t r a t i o n  is c l e a r l y  r eve a le d  in the  p re se n t  s tudy.  An ave rage  
p r o d u c t io n  r a t e  of  820 K g /ha  could be ach ieved  in the  sample  f a r m s  loca ted 
aw a y  f r o m  t h e  b a rm o u th ,  w h e r e  the  n a tu ra l  product iv i ty  is com para t ive ly  
low. The  a v e r a g e  p ro f i t  pe r  h e c t a r e  worked ou t  a t  Rs. 5363.
The  above  r e su l t s  c a n  be improved if t h e  inputs  a r e  used to  the 
m a x i m u m  p r o f i t a b l e  level .  The  d a t a  c o l l e c t e d  under t h e  p r e s e n t  study 
i n d i c a t e s  t h a t  t h e s e  seed  and  fee d  inputs a r e  not  used in s u f f i c i e n t  quant i ty .
<^ 7
In tiie c a s e  of seed,  t h e  av e ra g e  number  s tocked  was 20^ 13/ha,  while the 
.naxirnum p ro f i t a b l e  level  is 83500. This shows th a t  p roduct ion can be 
in c r e a s e d  by increasing  the  s tocking density .  The graph shows th e  increasing 
p roduc t ion  wi th  inc reas ing  s tock ing  densi ty.  The maximurn p rof i tab le  level 
of S3500 is only under  t h e  p resen t  condi t ions,  both env ironm en ta l  and 
e c o n o m ic  (Graph I).
Though th e  n a tu r a l  p roduct iv i ty  of  the  pond was not  taken into 
a c c o u n t  , T h e  higher l eve l  of  product ion with the  use of  increasing levels 
of  f e e d  c a n  be seen  in Graph  II. The product ion/Kg of  f eed  indicated 
in t h e  key  e c onom ic  in d ic a to r s  is inf luenced  by na tu ra l  p roduct iv i ty  also.
In t h e  survey,  i t  was found th a t  tlie levels  f e r t i l i z e r  and toxicants  
as used by tlie f a r m e r s  do no t  have a s igni f icant  re la t ionship to  the level 
of  p rod u c t io n .
The m andays  used for  product ion included the  f am i ly  labour  also 
and i t  was c a l c u la t e d  t h a t  labour  was used on a quan t i ty  m ore  than the 
inaxiniurn p r o f i t a b l e  level .  The product ion r a t e  f rom th e  smalle r  ponds 
was c o m p a r a t i v e l y  high, as f a rm ers . coaid more - e f f i c i en t ly  m anage  small farms 
than the  l a rg e r  f a rm s .  The same  reason can also be a t t r i b u t e d  to explain 
d e c r e a s i n g  t r e n d  of p ro f i t  as  the  a re a  of the  fa rm s  increased  as indicated 
in Tab le- I ,  Graph-I l l .  The la rge r  s ized f a r m s  had a b e t t e r  s tocking  r a t e  
and a lso  go t  a b e t t e r  p roduc t ion /ha ,  than  the  middle s ized fa rm s ,  th rough 
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The p resen t  s tudy r evea led  the  f a c t  t h a t  even when th e  scient i f ic  
p r a c t i c e s  a r e  adop ted ,  tfie inputs  such as  seed,  and feed a r e  not  used to 
the inaxirnurn p ro f i tab le  level .  The a ve rage  number  of seeds s tocked  per /ha  
was c a l c u l a t e d  a t  20413/ha,  while  a s tock ing  densi ty  of 83500 can  be liad 
under  the  p re se n t  cond i t ions  for increasing re tu rns .  The f e e d  used, on 
an a v e r a g e  was,  467 K g /ha ,  while a q ua n t i ty  of 1417 Kg was  found to 
give tnaxirnurn pro f i t .  In t h e  c a se  of  t ox ic a n ts  and f e r t i l i z e r ,  the  same 
t rend  was  found.  Also, t h e  f a r m e r s  re l ied much  upon the o rgan ic  fer t i l ize rs .  
The use of  inorganic  f e r t i l i z e r s  can s ignif icant ly  reduce  th e  amount  of 
f e r t i l i z e r  t o  be used.  The  op t im um  level  of  labour  requi red  fo r  one crop 
worked ou t  a t  112 m anda ys  as  against  the  169 mandays a lr eady  engaged 
for one  c ro p  per  h e c t a r e  ind ica t ing  a major  problem of disguised unemploy-  
rneiit a tnong  the  f a rm ers .
vConstraints:
Some of the  c o n s t r a in t s  which h indered  the  proper  deve lopment  
of praw[i  c u l t u r e  in this  r eg ion a re  summeri sed  below.
Accord ing  to  the  f a r m e r s ,  the main  cons t ra in t  is the  heavy invest ­
m en t  r e q u i r e d  for  the  s c ie n t i f i c  p rac t ic e .  Trad i t iona l  sys tem  even thougli 
low p r o d u c t i v e ,  t h e  i n v e s t m e n t  r e q u i r e m e n t  is also much less.  Most of  
the p r a w n  f a r m e r s  w e re  no t  in a posit ion to  raise  enough fund required 
for i n v e s t i n e n t  purpose.  They  had to  depend on local moneylender s  who 
a re  m o s t l y  fish t r a d e r s  a lso,  which pu t  t h em  in a vicious c ir c le  due to  
the u n f a v o u r a b le  t e r m s  and  cond i t ions  of  t h e  loans.  These condi t ions included
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sel l ing t h e  p roduc t  t o  t h e  money lender  only,  which reduced  t h e  bargaining 
c a p a c i t y  of  t h e  f a r m e r s ,  who could not  rea l i s e  a r em u n d e ra t io n  pr ice  for 
the i r  p r o d u c t s .  The r e c e n t l y  s t a r t e d  fac i l i t i e s  for in s t i tu t iona l  f inancing 
for a q u a c u l t u r e  d e v e lo p m e n t  a r e  found to  be no t  much e f f e c t iv e .
A n o th e r  c o n s t r a i n t  was  the nonavailabi li ty of thep raw n  seed  a t  right 
t ime in s u f f i c i e n t  quan t i ty .  Although t h e r e  a r e  5 h a tc he r i e s  working a t  
p r e s e n t  in K e ra la ,  t h e s e  h a t c h e r i e s  could not  provide the  r equ i red  number 
of s e eds  a t  the  r igh t  t im e .  So they had to  be sa t isf ied w i th  the  seed 
they g o t  f r o m  th e  local  c o l l e c to r s ,  a m e a g r e  am oun t  of  seed  from these  
h a t c h e r i e s  and  de pend  m uch  on na tu ra l  seeds,  t h a t  got  in wi th  the  tide.  
This has  led to  unde rs tock ing  in mos t  of t h e  ponds surveyed.
Po l lu t ion  c a u se d  a n o t h e r  major  c o n s t r a in t .  Accord ing  t o  the  f a rm er s  
view,  t h e  indus t r ia l  e f f l u e n t s  which c a m e  into  the  cu l tu re  s y s te m  caused 
heavy  m o r t a l i t y  in t h e  p raw ns  cu l tu red ,  thus  making  the  c u l t u r e  e conom ic-  
ca l ly  unv iab le .
F’oach ing  c a u se d  a n o th e r  problem which also re s u l t e d  in heavy 
loss to  t h e  f a r m e r s .  Poach ing ,  pa r t i cu la r ly  in f inal  m onths  of cu l tu re ,  
ie. ,  Apr  11-May is a  q u i te  c o m m o n  phenomenon,  according to  t h e  fa rm ers .
S U M M A R Y
The socio e c o n o m i c  analysis  of t h e  prawn f a r m e r ' s  fami l i es  se lec ted  
for t l ie s tudy  reve a le d  t h a t  for  about  70 pe rcen t  of t h em ,  prawn farming 
is t h e  m a in  occupat io n .  L i t e r a c y  is 100 p e rcen t  and a lm o s t  all  children 
in t h e  a g e  group of  5 t o  18 were school /col lege  going. All adul t  males , 
even  w i th  o t h e r  o c c upa t ions ,  were  also involved in prawn fa rm ing  ac t iv i t i es .  
About  60% of  the  dwell ing  houses  a re  c o n c r e t e  or  t i l ed  roofed.  About 
p e r c e n t  of  the  f a r m e r s  have more  than  10 years  e xpe r ienc e  in prawn 
f a rm in g .
T he  prawn c u l t u r e  p r a c t i c e  c o v e re d  under  the  s tudy is a semi-  
in te ns ive  t y p e  of f a rm in g ,  in which s e l e c t i v e  s tocking of  seeds of  high 
p r iced  p r a w n  species ,  f ee d in g  th em  wi th  supp lementa ry  feeds ,  fer t i l isa t ion 
of the  pond and e r a d i c a t io n  of  unwanted o rgan isms  a re  done.
U nder  this  s y s te m ,  the  av e ra g e  product ion in t h e  sample fa rm s  
of E r n a k u la m  D is t r i c t  w orked  out  a t  820 Kg/ha valued a t  Rs. 21000/ha 
red l i s ing  a n e t  f a rm  surplus  of  abou t  Rs .5400/ha .  Labour  c o s t  cons t i tu tes  
inore t h a n  50 p e rc e n t  of  t h e  t o t a l  va r i ab le  costs .  It could be a t t r ib u t ed  
to t h e  inclusion  of  f am i ly  labour  in the  ca lcu la t ion  of t o t a l  wages.  Since 
tiic o p p o r t u n i t y  co s t  of f a m i ly  labour  in th is  a r e a  is a lm os t  nil, th is  income 
t h ro u g h  w a g e s  can  a lso  be  cons idered  a s  a fa rm  surplus a f t e r  deduct ing
o t h e r  v a r i a b l e  cos ts .  C o s t  of p roduct ion of prawns per  ha. ca m e  about  
Rs. 11000. The r a t e  of  r e t u r n  on in v e s tm e n t  real ised f rom  t h e  30 sample 
f a r m s  was ,  31%. The r a t e  o f  r e tu r n  on the  opera t iong  cos t  showed a value 
of 3^ % .  Bo th  of  the  a b o v e  pe rc e n ta g e s  a r e  wel l above th a n  t h a t  can be 
r ea l i s e d  f r o m  the  t r a d i t i o n a l  opera t ions .  Also, f rom t h e  p resen t  study, 
the  p r o d u c t i o n  f rom  1 Kg of  f eed  was found as 1.8 kg and  the  number 
of s e e d s  r e q u i r e d  for  p roduc t ion  of  1 Kg of prawn was found as  25.
C o s t  of p roduc t ion  per  Kg. of p rawn worked a t  Rs. 12 as against  
ttie revenue of  Rs. 23  r e a l i s e d  per  Kg. of prawn.  The analysis of economics  
of g r o u p w ise  f a rm s  i n d i c a t e d  th a t  the p ro f i t  per  h e c ta r e  rea l ised  was more 
in t h e  s m a l l e r  f a r m s ,  an d  i t  dec reased  wi th  increasing a r e a  of  the farms.  
This r e s u l t  gives  s t r e s s  to  t h e  f a c t  t h a t ,  improved  m a n a g e m e n t  p rac t ices  
can r e s u l t  in higher  p r o d u c t io n  from the  c u l t u r e  ponds.
The  p roduct ion  func t ion  analysis  ind ica ted  t h a t  t h e  9^% of the  
v a r i a t i o n  in ou tp u t  was  exp la ined  by the  f a c to r s  such as  land area ,  seed, 
f eed ,  f e r t i l i z e r  and  labour  included in t h e  funct ion.  The product ion coef f i ­
c i e n t s  of  a l l  t h e s e  f a c t o r s  e x c e p t  t h a t  of fe r t i l i ze r  w e re  s ignif icant  a t  
5^6 l eve l .  C o e f f i c i e n t  of  a r e a  is nega t ive ,  indica t ing th a t  p roduc t ion /he c ta r e  
is d e c r e a s i n g  as  a r e a  is inc re ase d .  It may  be due to  the  b e t t e r  pond m ana­
g e m e n t  possible  in t h e  sm a l l  ponds.
It was found t h a t ,  a 1% inc re ase  in the use of  seed  from the  
m ea n  l eve l  would br ing f o r t h  0.13% of  ou tpu t ,  s imilarly,  a 1% increase  
in f e e d  wou ld  add to the  t o t a l  product ion 0.31%.
55
T he  marg inal  ana lys i s  indicated t h a t  the  f a rm er s  a r e  not  ra t ional  
in t h e i r  u t i l i z a t i o n  of  inputs ,  as  the  major  inputs  a re  not  a l loca ted  to the 
m a x i m u m  p ro f i tab le  levels .  The a ve rage  s to ck  s ize was 20^  ^13/ha which 
can  be inc re ase d  to  83500 /ha  for  maximising the  r e tu rns  of  the  f a rm er .  
So a lso ,  t h e  u t i l iza t ion f e e d  c a n  be increased  f rom ^67 Kg/ha t o  \t^\7 Kg/ha.  
But in t h e  case  of  labour ,  t h e r e  was an  over  u t i l iza t ion and  the average  
]69 l abou r  days e n g a g e d / h a  could be reduced  to 112 days /h a  to  increase  
the r e t u r n s  to  the  f a r m e r .  Also, with the  ex is t ing technology abou t  1300 Kg 
of p raw n s  c a n  be p roduced  by ut il iz ing al l  inputs  rat ional ly.
The ca lc u la t ion  of  maximum pro f i tab le  level  of inputs  to be used 
helps  us t o  have a t e n t a t i v e  e s t i m a t e  of  the  r equ i rem ents  of  these  inputs 
such as  f e e d  and seed  in com ing  years .  Taking into account  t h e  deve lopment  
s t r a t e g i e s  of Kera la  G ov e rn m e n t ,  i t  c an  be ca lcu la ted  t h a t  by 1991, in 
Kera la  t h e  r e q u i r e m e n t  of  prawn seed will be 793 mil lion.  Sett ing up 
of new  h a t c h e r i e s  and improving the technologies  in p re s e n t ly  operat ing 
h a t c h e r i e s  to  increase  t h e  survival  r a t e ,  a r e  the  s teps to  be t aken  to  m ee t  
this d e m a n d .  The huge  a m o u n t  of feed  requi red in t h e  fu tu r e  indicates  
the b r ig h t  p rospec ts  of  s e t t i n g  up of  a quacu l tu re  feed mil ls in Kerala  whicli 
a t  p r e s e n t  is none.
The  t rad i t iona l  p raw n  cu l tu re  of  Kera la  is being slowly rep laced  
by s o m e  s o r t  of a s e m i - in te ns ive  method  of  prawn cu l t iva t ion.  This can 
be a c c e l e r a t e d  by c r e a t i n g  proper  m o t iva t ion  among the  f a r m e r s  through 
well o rg an i s e d  ex tens ion  se rv ices  and removing f inancial  cons t ra in t s  by
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establishing links with rural funding agencies. It is all the more essential 
to provide the major inputs such as good quality seeds of high priced prawns 
and eff ic ient  feeds to the farmers in sufficient quantities a t  the right 
time so as to enable them to utilize these factors of production to the 
optimum levels. In this respect,  along with research on biological constraints 
to production, economic studies also should be given deserved preference 
in areas of production and distribution and optimum level of inputs to be 
used to maximise the profits.
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SCHEDULE - I
Code Number
Da te  of enum era t ion
1. N a m e  and  addre ss  of  the  Prawn 
F a n n e r  :
2. S c h e m e  under  which a s s i s t e d  :
3. N a m e  of  agency  assi s t ing
t 'ie f a r m e r  :
'4. L o c u t ion  of pond :
>. No. and  a r e a  of pond w he re  prawn 
c u l t u r e  is done :
6. F a m i ly  m e m b e r s  of f a r m e r :
a) Male (adul t )
b) F e m a l e  (adul t )
c) Son (chi ldren)
d) D a u g h te r  (cliildren)
7. N u m b e r  of  e d u c a t e d  persons  
in fat rii ly
8. No. of  ch i ld ren  s tudying 
i!i s c h o o l / c o l l e g e
9. ( ' u l t i v a b l e  land holding
10. Dw ell in g  house - 
! i u t / t i l e / c o n c r e t e
Code No.
11. Ui,ual pro fess ion
12. A v e r a g e  annual  incom e  
o t l i e r  t h a n  prawn c u l t u r e
1 3. T o t a l  annua l  incom e f rom 
al l  s o u rc e s
Y e a r  o f  c o n s t r u c t io n  of 
p o n d / f a r m
15. E x p e r i e n c e  in c u l t u r e  of  prawn
SCHEDULE - II
1. N a m e  of  the  f a r m e r
2. A ddre s s
3. A r e a  of  pond with 
l o c a t io n
-i. O w n e r s h i p  of  pond - 
O w r ie d / l e a se d
Value o f  land
If l ea se d ,  lease  a m o u n t ..................length of l e a s e ...............
5. N a t u r e  of pond - s eas o n a l /p e re n n ia l ,  du ra t ion  of cu l tu re  ................
t o  ..................................
6. Y e a r  o f  c o n s t r u c t io n  of  pond :
A v e r a g e  dep th  of pond :
S. Sa l in i ty  ...............................Dissolved o x y g e n ...................... Na ture  of  soil.
9, Y e a r s  of  e x p e r i e n c e  in 
p r a w n  f a rm in g




11. Annual  income from p raw n  farming 
Inven to ry  of  asset s :
1. Pond
2. Slu ice g a t e s
3. Pond e x c a v a t io n  
U. W a te r  cana ls
5. O t h e r s  if any
Acquisi t ion Unit  
Y e a r  Cos t
Economic Prevai l ing 
Life  M arke t  value
Equ ipm en ts :
Purchase Lease Working
Value a m o un t /c rop charges
1. Pum p
2. G e n e r a t o r
3. F e e d in g  equ ipm ents  
!i. C o m p r e s s o r
5. N e t s
6. O t h e r  (if any)
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IV. Labour  r e q u i r e m e n t s / c r o p ;
1. Pond p r e p a r a t i o n
2. ' S t o c k in g
3. F e e d in g  
Weeding
5. F e r t i l i z a t i o n
6. R e p a i r  and  m a i n t e n a n c e
7. H a r v e s t i n g
8. P r o c e s s in g
9. M a rk e t in g
10. O t h e r s  i f  any
Family Hired 







T o ta l  l abour  c ha rge  -
2. M onth ly  sala ry
W a tc h m a n  
O t h e r  if any
Seed - so u rc e
T r a n s p o r t a t i o n  charyes-
Qty/crop Unit cost Tota l  cost
1. Seeds
2. T o x i c a n t s
3. F e r t i l i z e r  : O r g a n ic
Inorganic 
'4. F e e d  (Specify)
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V. H a r v e s t :







2. M ora l i ty  r a t e  f ro m  s tocking  to ha rves t ing.  
3 . No. of h a r v e s t s / c r o p  
No. of c r o p s / y e a r  
5. M e thod  of h a rv e s t i n g
O t l ie r  e x p e n d i t u r e  i f any
1. Fue l  and oil
2. E l e c t r i c i t y
3. W a te r  supply
tf. In su rances
5. T axes
6. O t h e r s  (if any)
VII.
Sou rc e  of  f inance  Amount  R a t e  of subsidy Repay-
i n te r e s t  ment
VIII. 1. Gross  Income
7 Expenses
3. N e t  Income
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